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Source Code for the OO1 Benchmark
and the AFIT Simulation
Benchmark

Timothy J. Halloran!

Abstract

This paper contains the source code for implementations of the OO1 benchmark and the AFIT simu-
lation benchmark. OO1 benchmark implementations are listed for the Itasca, Matisse, and ObjectStore
object-oriented database management systems (DBMS). An AFIT simulation benchmark implementation
is listed for the ObjectStore object-oriented DBMS.

1 Introduction

As part of research into the performance of current commercial object-oriented DBMSs, we developed imple-
mentations of the OO1 benchmark and the simulation benchmark (2]. The OO1 benchmark is specified in [1].
The OO1 benchmark is a generic measure of object-oriented DBMS performance. The simulation benchmark
is specified in [2]. The simulation benchmark examined the performance of object-oriented DBMSs in the
simulation domain. This paper contains the source code for threr implementations of the OO1 benchmark
and one implementation of the simulation benchmark.

2 001 Benchmark

This section lists the source code for our implementations of the O01 benchmark. Implementations were
created for the Itasca, Matisse, and ObjectStore object-oriented DBMSs. Although several versions of these
implementations were developed for each object-oriented DBMS, only our final implementation is shown.

All three OO1 benchmark implementations used the benchmark support software described in [2]. This
common code is not listed for each implementation

2.1 Itasca Implementation

This section lists the source code for the Itasca implementation of the OO1 benchmark created for this
research. The implementation was created on version 2.2 of Itasca using the Itasca C++ APIL The Itasca
001 benchmark source code builds one executable program, the bench program. The source files in this
implementation are shown in Figure 1. The files debug.hh, dice.hh, dice.cc, pmmlcg.h, pmmlcg.c, stopwtch.hh,
and stopwich.cc are not listed, because they were described (with a full source code listing) in [2]. The
following subsections list the source code for the other files shown in Figure 1.

$The author is with the Department of Electrical and Computer Engineering (AFIT/ENG), Air Force Institute of Technology,
2950 P ST, Wright-Patterson AFB, OH 45433-7765.




Itasca
001 Benchmark

Implementation ~ |

Directory

— Makefile

— bench.cc

— connect.hh
— connect.cc
— debug.hh
— dice.hh

— dice.cc

— nullproc.hh
— nullproc.cc
—oo0l.hh
—ool.cc

— params.hh
— part.hh

— part.cc

— pmmlcg.h
— pmmlcg.c
—schema.hh
— stopwtch.hh
— stopwtch.cc

Figure 1: Itasca OO1 Benchmark Source Code Files
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2.1.1 Makefile

The Makefile for the Itasca OO1 benchmark source code is listed below.

CCC=CC

------ * e e LA ddd L4444 LA L2 d a2 g dd 2l il L2 424222

# It debug output is desired uncomment the "CCFLAGS" definition with
¢ "-DDEBUG" in it. Only one definition should be uncommented.

#

#CCFLAGS=~-DDEBUG -g

CCFLAGS=

LDFLAGS =-Bstatic

INCLUDES=-I. -I/usr/itasca/include
LIBS=-L/usr/itasca/lidb -1Itascacpp
all: bench

.c.o:
$(CCC) $(CCFLAGS) $(INCLUDES) -c $<

.€c.0:
$(ccc) $(CCFLAGS) $(INCLUDES) -c $<

pmmlcg.o: pamlcg.c pamlcg.h

dice.o: dice.cc debug.hh dice.hh pmmlcg.h

stopwtch.o: stopwtch.cc debug.hh stopwtch.hh
nullproc.o: nullproc.cc dice.hh

part.o: part.cc debug.hh nullproc.hh params.hh schema.hh
connect.o: connect.cc debug.hh schema.hh

001.0: ool.cc debug.hh dice.hh nullproc.hh ool.hh params.hh
schema.hh stopwtch.hh

bench.o: bench.cc ocl.hh schema.hh debug.hh

bench: bench.o 0ol.0 part.o connect.o nullproc.o stopwtch.o dice.o pmmlcg.o

$(ccc) $(LDFLAGS) -o bench \

bench.o 0ol.0 part.o connect.o nullproc.o stopwtch.o dice.o pmmlcg.o \

$(LIBS)

clean:
m -f ¢.0 bench
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2.1.2 bench.cc DTIC QUALITY INSPECTED 3

The source code for the file bench.cc is listed below. This file provides a driver for the benchmark. It consists
of a main program which connects to the Itasca database, then performs the benchmark operation specified

on the command line.

/*
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“Object Operations Benchmark” R.G.G. Cattell and J. Skeen
Sun Microsysteas

ACM Transactions on Database Systems Vol. 17, No. 1, March 1992, Pages 1-31.
bench.cc

Air Force Institute of Technology
Timothy J. Halloran
26 Jul 1993

This program performs all the benchmark measurements for the 001 benchmark.
The following benchmark operations are supported: database creation (and
load), lookup, forvard traversal, reverse traversal, insert, and database
clear (and destroy).

Revisions:

20 Aug 1993 -TJH- Changed out random number generator.
*/

#include<stdio.h>

#include<stdlib.h>

#include<debug.hh>

#include"schema.hh"

#include"ool.hh"

#define TRUE 1
#define FALSE 0
TIIHTEEERHI 0100020000010 E 100008000008 8000080010010001010100110111111171
main( int argc, char s*argv)
{
DEBUG_INIT( "MAIN" , “main" );
DEBUG_OUT( "entering”, 1 );

// check the command line arguments

if Carge < 7)) {
fprintf( stderr, "bench [operation] [db server] (username] "

“[password] [# of parts] [random stream]l\n" );

return 1; // exit the program

}

char soperation = argv[1];

if ( '( tstremp( operation, "load" ) || !strcmp( operation, "lookup" ) ||
!strcmp( operation, "ftrav" ) || !strcmp( operation, "rtrav" ) ||
!strcmp( operation, "insert” ) || !strcmp( operation, "clear" ) ) ) {
fprintf£( stderr, "ERROR[main] the operation must be \"load\", \"lookup\", "

"\"#¢rav\", \"rtrav\", \"insert\", or \"clear\"\n" );

return 1; // exit the program

}

char »db_server = argv[2];

char susername = argv[3];

char spassvord = argvi4l;

int num_parts = atoi( argv[6] );

it ( ( num_parts != 20000 ) &% ( num._parts != 200000 ) )
fprintf( stderr, "WARNING[main] the number of parts is not 20,000 or 200,000\n" );

int stream = atoi( argvi€] );

it ( ( stream < 1) || ( stream > 100 ) ) {
fprintf( stderr, "ERROR[main] the stream is not between 1 and 100\n" );
return 1; // exit the program

}

// output a program title
printf£( "001 BENCHMARK [ITASCA] Air Force Institute of Technology\n" );




printf( " Itasca database user \"%s\" on Xs with %d parts (random stream %d).\n",
username, db_server, num_parts, stream );

// open a connection to the Itasca database
if ( ITASCA::connect( db_server, "itasca-interface", username, password ) ) {
fprintf( stderr, "ERROR[main] unable to connect to database \"¥s:¥Xs\" on ¥%s\n",
username, passuord, db_server );
return 1; // exit the program
}

// create a single 001 benchmark object
ool ool_benchmark( num_parts, stream );

// perform the benchmark measurement requested on the command line

it ( !strcmp( operation, "load" ) ) {
printf( " LOAD\n" );
oo1_benchmark.load( );

}

else it ( 'stremp( operation, "lookup” ) ) {
print2( " LOOKUP\n" );
ool_benchmark.lookup_measure( );

}

else it ( !stremp( operation, "ftrav' ) ) {
print£( " FORWARD TRAVERSAL\n" );
ool_benchmark.forward_traversal_measure( );

}

else if ( !strcmp( operation, "rtrav" ) ) {
printf( " REVERSE TRAVERSAL\n" );
ooi_benchmark.reverse_traversal_measure( );

}

else it ( !strcmp( operation, "“insert” ) ) {
printf£( " INSERT\n" );
ool_benchmark.insert_measure( );

}

else it ( !strcmp( operation, "clear" ) ) {
printf( " CLEAR\n" );
ool_benchmark.clear( );

}

ITASCA: :commit( );

ITASCA: :disconnect( );

}
LHI1IEEITHHEEEIIIE IR0 0000012000100 00000700011000 800010 LEHE

2.1.3 connect.hh

The source code for the file connect.hh is listed below. This file defines function prototypes for the C++ class
methods of the OolConnection class. The OolConnection class is fully defined in the file schema.hh. The
connect.hh file is included into the file schema.hh during the definition of the OolConnection class. Itasca
Customer Support recommended including definitions of C++ class methods, rather than just adding them
directly to the schema.hh file (as is recommended in the Itasca documentation [3]) to simplify maintenance.

#ifndef __CONNECT_HH
#define __CONNECT_HH

/»
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"Object Operations Benchmark" R.G.G. Cattell and J. Skeen
Sun Microsystems
ACM Transactions on Database Systems Vol. 17, No. 1, March 1992, Pages 1-31.

connect .hh

Air Force Institute of Technology
Timothy J. Halloran
26 Jul 1993

This file only contains the function prototypes for the comnect class
methods. This file is included by the "schema.hh" file (which was
automatically generated by Itasca). Use of this file ensures that the
changes necessary to the "schema.hh" file are not lost each time it is
regenerated.

./

void set_OoiConnection( OolPart *new_from, OoiPart snevw_to,
char *new_type, int nev_length );

void clear_OoiConnection( );

#endif __CONNECT_HH

2.1.4 connect.cc

The source code for the file connect.cc is listed below. This file implements the non-persistent methods for
the QolConnection class. The QolConnection class is fully defined in the file schema.hh.

/=
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"Object Operations Benchmark"” R.G.G. Cattell and J. Skeen
Sun Microsysteas
ACM Transactions on Database Systems Vol. 17, No. 1, March 1992, Pages 1-31.

connect.cc

Air Force Institute of Techmology
Timothy J. Balloran
26 Jul 1993
*/
#include<debug.hh>
#include"schema.hh"
THIIITIIRRIEI IR I IR0 00 FEI0T00 00 0E0TI0E000001010000000011010011101
void DoiConnection::set_OoiConnection( OoiPart *new_from, JoiPart rnew_to,
char #*new_type, int nev_length )
{
DEBUG_INIT( "CONNECTION" , "OoiConnection::set_0oiConnection" );
DEBUG_OUT( "entering”, 1 );

from = new_from;

from->connectedTo.addToSet( this ); // also set the inverse
to = new_to;

to->connectedFrom.addToSet( this ); // also set the inverse
type = nevw_type;

cLength = new_length;

}
LHIEITEIIIEIIITIILE TR 2010 80000000000108080000000000010100818001017°




void OoiConnection: :clear_OoiConnection( )

{
DEBUG_INIT( “CONNECTION" , "DolConnection::clear_OoiConnection" );
DEBUG_OUT( "entering”, 1 );

from->connectedTo.removeFromSet( this );
to->connectedFrom.removeFromSet( this );

}

LHIIIIIIIILIEIE07 2200000 2EEHEEEEETE0E0000008000100710110181111821111111

2.1.5 nuliproc.hh

The source code for the file nullproc.hh is listed below. This file defines the null procedures which are required
to be called at certain points in the OO1 benchmark.

#ifnde? __NULLPROC_HH
#define __NULLPROC_RH

/e
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"Object Operations Benchmark" R.G.G. Cattell and J. Skeen
Sun Microsysteas
ACM Transactions on Database Systems Vol. 17, No. 1, March 1992, Pages 1-31.

nullproc.hh

Air Force Institute of Technology
Timothy J. Halloran
19 Jun 1993

Revisions:

01 Jul 1993 -TJB- The function "null_procedure_1()" was changed to
"null_procedure”.

*/

void null_procedure( int x, int y, char stype );

void null_procedure_get_x_y( int& new_x, int#& new_y, int stream );

Sendif __NULLPROC_HH

2.1.6 nullproc.cc

The source code for the file nullproc.cc is listed below. This file implements the null procedures which are
required to be called at certain points in the 001 benchmark.

/=

28888 R8N ]

s $s & s

| [ 28 L 2 R

] s s # ] ITASCA
] L 2R s s

4 s s s

"Object Operations Benchmark" R.G.G. Cattell and J. Skeen
Sun Microsystems




ACM Transactions on Database Systems Vol. 17, No. 1, March 1992, Pages 1-31.
nullproc.cc

Air Force Institute of Technology
Timothy J. Halloran
19 Jun 1993

Revisions:
01 Jul 1993 -TJH- The function "null_procedure_1i()" was changed to
"null_procedure” .
*/
#include<stdio.h>
#include<dice.hh>

#define TRUE 1
#define FALSE 0
static int debug = FALSE;
JHHTPEIIEEEIIEE 00000000 00000000000018010010008000078100100011111011111
void null_procedure( int x, int y, char stype )
{

// this procedure does nothing (a null procedure)

// (a special debug scheme is used here so that even a very smart

// compiler will still make this procedure call)

it (debug)

printf( "[null_procedure] %5d %6d %s\n", x, y, type );

}
THIITIITEREIII 000007000001 10 0000 000000000000000001080100101811110111111
void null_procedure_get_x_y( int& new_x, int& new.y, int stream )
{

new_x = (int)roll( O, 99999, stream );

new_.y = (int)roll( 0, 99999, stream );

}
THEEIIIITIIEIL IR I 0000000080700 00 1000008000800101010101111811

2.1.7 ool.hh

The source code for the file oo1.hh is listed below. This file defines the 00! class. This class implements
the benchmark measurements and reporting functions required by the OO1 benchmark. The 00! class is
non-persistent.

#ifndef __001_BHH
#define __001_BH

/=
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ool . hh

Air Force Institute of Technology
Timothy J. Halloran

26 Jul 1993

s/




#include"params .hh"

struct benchmark_results_type {
double elapsed_time;
double normalized_elapsed_time;
int num_parts_connected;

}

class ool {
int num_nodes_visited_in_forward_ traversal;
int num_parts;
benchmark_results_type results[NUM_BENCHMARK_ITERATIONS];
int stream; // for the random number generator
OoiPart *create_a_part( int part_id );
void create_connections({ DoiPart *db_part, int num_parts );
void report_results( int measurement );
public:
001( int num_parts, int stream );
void clear( );
void forvard_traversal_measure( );
void insert_measure( );
void load( );
void lookup_measure( );
void reverse_traversal_measure( ); .
};
#endif __001_EH

2.1.8 ool.cc

The source code for the file 001.cc is listed below. This file implements the 00! class. This class implements
the benchmark measurements and reporting functions required by the OO1 benchmark. The 00! class is
non-persistent.

/s
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"Object Operations Benchmark" R.G.G. Cattell and J. Skeen
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ool.cc

Air Force Institute of Technology
Timothy J. Halloran
26 Jul 1993

Revisions:

19 Aug 1993 -TJH- Changed the "report_results( )" function to provide more
concise output.

20 Aug 1993 -TJE- Changed out random number generator.

21 Aug 1993 -TJH- Changed the "load( )" function to perform intermediate
commits (rather than trying to load the entire database
in a single transaction). Loading the entire database
was causing this program to use to much system memory.

07 Sep 1993 -TJH- Changed the code to fix several memory leaks. ITASCA
does not manage the transient memory associated with




persistant objects as well as I thought, the application
is responsible for freeing it in most cases.

./

s$include<stdio.h>

sinclude<stdlib.h>

#include<time.h>

extern "C" int strftime(...); // not defined in the <time.h> header file

#include<dice.hh>

#include<stopwtch.hh>

#include<debug.hh>

#include"schema.hh"

#include"ool.hh"

#include"nullproc.hh”

#include"params.hh"

enum { INSERT, FORWARD_TRAVERSAL, LOOKUP, REVERSE_TRAVERSAL };

static char spart_types[10] = {
"Pm-typ.o"' l'pm-typ.1"' "Pm-typez". ltpm-typea", "P‘rt-tm",
"p&rt'typﬂv'. nput_tmsn' "pM"type-’". npm-tmeu’ llpm-tmsn

}
THHITEEII 0TI TR R R 1101 080000000010001001001011017
ool::001( int num_parts, int stream )
{
DEBUG_INIT( “001" , "ool::001" );
DEBUG_OUT( "entering", 1 );

// save the number of parts in the database
this->num_parts = num_parts;

// save the stream number for use with the random number generator
this->stream = stream;

// calculate the number of nodes which will be visited in a forward traversal

// (this value will be used to normalize the measurements

// from the reverse traversal)

int nodes_at_current_level = NUM_CONNECTIONS;

num_nodes_visited_in_forward_traversal = 1 + NUM_CONNECTIONS;

for ( int i = 2 ; i <= TRAVERSAL_DEPTH ; i++ ) {
nodes_at_current_level = NUM_CONNECTIONS;
num_nodes_visited_in_forward_traversal += nodes_at_current_level;

}

DEBUG_OUT( sprintf( BUG, "number of nodes which will be visited in the "
"forward traversal %d", num_nodes_visited_in_forward_traversal ), 2 );

}
I i

void ool::clear( )

{
DEBUG_INIT( "001" , "ool::clear" );
DEBUG_OUT( "entering"”, 1 );

OoiPartClassObject part_class;
OoiConnectionClasslbject connection_class;

part_class.pDelete( "t" ); // delete all the parts
connection_class.pDelete( "t" ); // delete all the connections

ITASCA: :commit( );

// note that this procedure doesn’t delete the schema
DEBUG_OUT( "all parts and connections deleted (but the schema remains)", 2 );
}

TIHIEEIIIEIIII 0TI 0100000000000 00000018080010010101008001181010111111
OoiPart *ool::create_a_part( int part_id ) // private
{

10




DEBUG_INIT( "001" , “"ool::create_a_part" );
DEBUG_OUT( "entering", 1 );

OoiPart snew_part;

int new_x;

int new_ y;

char text_build_date[10];

// create a nev part in the database
char snew_type = part_types[roll( 0, 9, stream )];
null_procedure_get_x_y( new_x, new.y, stream ); // null procedure
long new_build_datetime = roll( JAN_1_1980, JAN_1_1990, stream );
struct tm snew_tm_timedate = localtime’ &nev_build_datetime );
strftime( text_build_date, 10, "%d¥XbLY", nevw_tm_timedate );
DEBUG_OUT( sprint?( BUG, "adding part %d (%s %5d %6d %s)",
part_id, new_type, new_x, new_ y, text_build_date ), 2 );
new_part = new OoiPart;
it ( 'new_part->Okay( ) ) {
fprintf( stderr, "ERROR[ocol::create_a_part] Itasca failed to create "
"part number Xd\n", part_id );
ITASCA: :abort( );
ITASCA: :disconnect( );
exit( 1 );
}
new_part->set_COoiPart( part_id, new_type, new_x, new_y, new_build_datetime );
return( new_part );
}
i
void ool::create_connections( DolPart *db_part, int num_parts ) // private
{
DEBUG_INIT( "001" , "ool::create_connections" );
DEBUG..0UT( "entering", 1 );
int cpart_id;
OoiPart *db_cpart;
OoiConnection *new_connection;
int new_length;
char *new_type;
char query_expression[80];
int status;

// create NUM_CONNECTIONS from the part "db_part”
for ( int c = 1 ; c <= NUM_CONNECTIONS ; c++ ) {
i? ( roll( 1, 10, stream ) > LOCALITY_OF_REFERENCE ) {
// 90% of the time create connection to the closest 1% of parts
// (this is true when "LOCALITY_OF_REFERENCE" is equal to 1)
cpart_id = db_part->id + (int)roll( 1, (long)( num_parts / 100 ), stream )
< 1 - (int)( num_parts / 200 );
// "double up" at the ends (to stay in the part id range)
it ( cpart_id < (int)( num_parts / 200 ) ) .
cpart_id = cpart_id + (int)( num_parts / 200 );
it ( cpart_id > ( num_parts - (int)( num_parts / 200 ) ) )
cpart_id = cpart_id - (int)( num_parts / 200 );
}

else {
// 10% of the time create connection to any part 1..num_parts
// (this is true when "LOCALITY_OF_REFERENCE" is equal to 1)
cpart_id = (int)roll( 1, (long)num_parts, stream );

}

// create the connection in the database
// lookup the part ve are connecting to with an Itasca query
db_cpart = KULL;
sprintf( query_expression, "(equal id %d)", cpart_id );
status = OoiPart::selectAny( &db_cpart,

QUERY_EXPRESSION, query_expression,

11




END_ARGS );
it ( ( status != ITASCA_OK ) || ( db_cpart == NULL ) ) {
fprintf( stderr, "ERROR[oo1l::create_connections] Itasca failed query\n" );
ITASCA: :abort( );
ITASCA: :disconnect( );
exit( 1 );
}
nev_type = part_types{roll( 0, 9, stream )];
new_length = (int)roll( 0, 99999, stream );
DEBUG_OUT( sprintf( BUG, "connecting part %d to part %d (%s %5d)",
(int)db_part->id, (int)db_cpart->id, new_type, new_length ), 2 );
new_connection = new JoiConnection;
i? ( 'new_connection->0kay( ) ) {
fprintf( stderr, "ERROR[oo1l::create_connections] Itasca failed to "
"create a connection\n" );
ITASCA: :abort( );
ITASCA: :disconnect( );
exit( 1 );
}
new_connection->set_0OoiConnection( db_part, db_cpart, new_type, new_length );

// the application must remove transient memory associated with
// persistance objects
delete new_comnnection;
delete db_cpart;
}
}
THHITILLIIETITI I 0012000010000 000080020000108800111101000111828011111
void ool::forvard_traversal_measure( )
{
DEBUG_INIT( "DD1" , "ool::forward_traversal.measure" );
DEBUG_OUT( "entering”, 1 );
OoiPart *db_part;
int part_id;
char query_expression[80];
int status;

// run the benchmark iterations
for ( int i = 1 ; i <= NUM_BENCHMARK_ITERATIONS ; i++ ) {

// start the timer

stopwatch traversal_timer;

ITASCA::commit( ); // start a new transaction
traversal_timer.start( );

for ( int j = 1 ; j <= NUM_FORWARD_TRAVERSAL ; j++ ) {

// lookup a random pu.:t
part_id = (int)roll( i, (long)num_parts, stream );
// lookup the part with an Itasca query
sprintf ( query_expression, "(equal id %d)", part_id );
status = JolPart::selectAny( &db_part,
QUERY_EXPRESSION, query_expression,
END_ARGS );
if ( ( status != ITASCA_OK ) |! ( db_part == NULL ) ) {
fprintf( stderr, "ERROR[oo1: :forward_traversal_measure] Itasca failed "
"query\n" );
ITASCA: :abort( );
ITASCA: :disconnect( );
exit( 1 );
¥

// find all the parts connected to this part (up to TRAVERSAL_DEPTH)
results[i - 1].num_parts_connected = db_part->forvard_traversal( 0 );

12




DEBUG_OUT( sprintf( BUG, "found %d parts connected to part %d",
results[i - 1].num_parts_connected, (int)db_part->id ), 2 );

// the application must remove transient memory associated with
// persistance objects
delete db_part;

}

// stop the timer and save the elapsed time

ITASCA: :commit( );

results{i - 1].elapsed_time = traversal_timer.stop( );
}

// report the benchmark results
report_results( FORWARD_TRAVERSAL );

}
LII1111002000070000082000000000000700800707107770000008018007881080111118
void ool::insert_measure( )
{

DEBUG_INIT( "“001" , “ool::insert_measure" );

DEBUG_OUT( "entering", 1 );

Oo1Part *db_part;

Iboolean deleted;

ItascaSet part_set;

char query_expression[80];

int status;

// run the benchmark iterations
for ( int i = 1 ; i <= NUM_BENCHMARK_ITERATIONS ; i++ ) {

/! start the timer

stopwatch insert_timer;

ITASCA::commit( ); // start a new transaction
insert_timer.start( );

// iasert parts into the database and call a "null” procedure

// to get the x and y position for each insert

// (the "null" procedure is called by the "create_a._part( )" function)

for ( int p = num_parts + 1 ; p <= num_parts + NUM_INSERT ; p++ )
create_connections( create_a_part(p ), p );

// stop the timer and save the elapsed time
ITASCA: :commit( );
rasults[i - 1].elapsed_time = insert_timer.stop( );

// remove the imserted parts and connections
int largest_original_part_id = num_parts;
OoiPartClassObject part_class;
// determine the extra parts with an Itasca query
sprintf( query_expression, "( > id %d)", largest_original part_id );
status = OoiPart::select( part_set,
QUERY_EXPRESSION, query_expression,
END_ARGS );
if ( ( status != ITASCA_OK ) || ( part_set.size( ) == 0 ) ){
fprintf( stderr, "ERROR[oo0l::insert_measure] Itasca failed query\n" );
ITASCA: :abort( );
ITASCA: :disconnect( );
exit( 1 );
}
DEBUG_OUT( sprintf( BUG, "now %d extra parts in the database",
part_set.size( ) ), 2 );
// delete all the axtra parts (and corresponding connections)
Oo1PartSetIterator iterator( part_set );
while ( db_part = iterator( ) ) {
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db_part->clear_0OoiPart( ); // clear the part for delete
db_part->deletelbject( &deleted );
if ( 'deleted ) {
fprintf( stderr, "ERROR[ool::insert_measure] Itasca failed delete\n" );
ITASCA: :abort( );
ITASCA: :disconnect( );
exit( 1 );
}
}
ITASCA: :commit( );
}

// Teport the benchmark results
report_results( INSERT );
}
LHIHIEITEIEIIIITE AR 100000007100000000007800010001101008181100111110111111
void ooil::load( )
{
DEBUG_INIT( "001" , "“ool::load" );
DEBUG_OUT( “entering”, 1 );
OolPart »db_part;
ItascaSet part_set;
int status;

// time the creation of the 001 database
stopwatch db_creation_timer;

ITASCA::commit( ); // start a new transaction
db_creation_timer.start( );

// create "num_part" parts
DEBUG_OUT( "creating parts", 2 );
for ( int p = 1 ; p <= num_parts ; p++ ) {
delete create_a_part( p );
it ( '( p % NUM_COMMIT ) ) {
ITASCA: :commit( );
DEBUG_OUT( "performing commit", 2 );
}
}

// create an index to optimize lookup by part id
Oo1PartClassObject part_class;
part_class.makeIndex( "id", END_ARGS );

/! create connections for each part
status = OoiPart::select( part_set, END_ARGS );
it ( ( status != ITASCA_OK ) || ( part_set.size( ) == 0 ) ){
fprintf( stderr, "ERROR[001::10ad] Itasca failed query\n" );
ITASCA: :abort( );
ITASCA: :disconnect( );
exit( 1 );
}
P = 1; // reset the counter for commits
OolPartSetIterator iterator( part_set );
vhile ( db_part = iterator( ) ) {
create_connections( db_part, num_parts );
if ( 1( p++ % NUM_COMMIT ) ) {
ITASCA::commit( );
DEBUG_OUT( "performing commit", 2 );
}
}

// report the time it took to load the database

ITASCA: :commit( );
double total_elapsed_time = db_creation_timer.stop( );
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printf{ * %.3f sec\n", total_elapsed_time );

}
PIITEIEER00000000000008070821000080000000000010100001010010100108100111171
void ooil::lookup_measure( )
{

DEBUG_INIT( "001" , "ool::lookup_measure" );

DEBUG_QUT( "entering", 1 );

Oo1Part *db_part;

int part_id;

char query_expression[80];

int status;

// run the benchmark iterations
for ( int i = 1 ; i <= NUM_BENCHMARK_ITERATIONS ; i++ ) {

// start the timer

stopwvatch lookup_timer;

ITASCA: :commit( ); // start a new tranmsaction
lookup_timer.start( );

// lookup parts in the database and call a null procedure for each lookup
for ( int j = 1 ; j <= NUM_LOOKUP ; j++ ) {

// lookup a random part
part_id = (int)roll( 1, (long)num_parts, stream );
// lookup the part with an Itasca query
sprintf ( query._expression, "(equal id %d)", part_id );
status = 0olPart::selectAny( &db_part,
QUERY_EXPRESSION, query_expression,
END_ARGS );
iz ( ( status != ITASCA_OK ) || ( db_part == NULL ) ) {
£printf( stderr, "ERROR[oo1: :lookup_measure] Itasca failed query\n" );
ITASCA: :abort( );
ITASCA: :disconnect( );
exit( 1);
}
DEBUG_OUT( sprintf( BUG, "looked up part Xd", (int)db_part->id ), 2 );

// call the required null procedure
null_procedure( db_part->x, db_part->y, db_part->type );

// the application must remove transient memory associated with
// persistance objects
delete db_part;

}

// stop the timer and save the elapsed time

ITASCA: :commit( );

results[i - 1].elapsed_time = lookup_timer.stop( );
}

// report the benchmark results
report_results( LOOKUP );

}
IR TR0 0012110 8000000000011001010110110111
void ool::report_results( int measurement ) // private

{ // two debug INITs used in this function so hide this one from the other
DEBUG_INIT( "001" , "ool::report_results" );
DEBUG_OUT( "entering", 1 );

}

double cold_elapsed_time;

double total_after_first_iteration = 0.0;

double warm_elapsed_time;
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// Teport the benchmark results
DEBUG_INIT( “RESULTS" , "ool::report_results" );

// determine the culd time
if ( measurement == REVERSE_TRAVERSAL )
// the reverse traversal times are normalized
cold_elapsed_time = results[0] .normalized_elapsed_time;
else
cold_elapsed_time = results[0].elapsed_time;

// calculate the warm time
for ( int i = 1 ; i <= NUM_BENCHMARK_ITERATIONS ; i++ ) {

// output detailed results if the "RESULTS" environment variable is set
// to at least a level of 1 (i.e. setenv RESULTS 1)
DEBUG_OUT( sprintf( BUG, "iteration ¥2d elapsed time %.3f sec", i,
results(i -~ 1].elapsed_time ), 1 );
it ( measurement == FORWARD_TRAVERSAL ) {
DEBUG_OUT( sprintf( BUG, "(parts found ¥d)",
results{i - 1].num_parts_connected ), 1 );
}
if ( measurement == REVERSE_TRAVERSAL ) {
DEBUG_OUT( sprintf( BUG, "(parts found ¥d normalized time %.3f sec)",
results[i - 1].num_parts_connected,
results{i - 1] .normalized_elapsed_time ), 1 );
}

// add up the elapsed times (for all iterations after the first)
if (4 = 1)
it ( measurement == REVERSE_TRAVERSAL )
total_after_first_iteration += results[i - 1].normalized_elapsed_time;
else
total_after_first_iteration += results[i - 1].elapsed_time;
}
varm_elapsed_time = total_after_first_iteration / ( NUM_BENCHMARK_ITERATIONS - 1 );

// output a quick summary of all the times
for (i =1 ; 4 <= NUM_BENCHMARK_ITERATIONS ; i++ ) {
printf( " %7.32", results[i - 1].elapsed_time );

// output the cold and warm results
printf( " C %7.3f", cold_elapsed_time );
printf( " W %7.3f\n", varm_elapsed_time );
}
THIITIIEIIREIEI 010D H LI 12110 LR L0 01 020208001110000018010111
veid ool::reverse_traversal_measure( )
{
DEBUG_INIT( "001" , "ool::reverse_traversal_measure" );
DESUG_OUT( "entering”, 1 );
JolPart *db_part;
int part_id;
char query_expression[80];
int status;

// run the benchmark iterations
for (int i = 1 ; i <= NUM_BENCHMARK_ITERATIONS ; i++ ) {

// start the timer

stopvatch traversal_timer;

ITASCA: :commit( ); // start a new transaction
traversal_timer.start( );

for ( int j = 1 ; j <= NUM_REVERSE_TRAVERSAL ; j++ ) {
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}

// lookup a random
part_id = (int)roll( 1, (long)num_parts, stream );
// lookup the part with an Itasca query
sprint? ( query.expression, "(equal id ¥d)", part.id );
status = OoiPart::selectAny( &db_part,
QUERY_EXIPRESSION, query_expression,
END_ARGS );
if ( ( status != ITASCA_OK ) || ( db_part == NULL ) ) {
tprintf( stderr, "ERROR[0o01: :reverse_traversal_measure] Itasca failed "
" qncry\n" );
ITASCA: :abort( );
ITASCA: :disconnect( );
exit( 1 );
}

// tind all the parts which connect to this part (up to TRAVERSAL_DEPTH)

results[i - 1].num_parts_connected = db_part->reverse_traversal( 0 );

DEBUG_OUT( sprintf( BUG, "found %d parts which commect to part %d",
results[i - 1] .num_parts_connected, (int)db_part->id ), 2 );

// the application must remove transient memory associated with
// persistance objects
delete db_part;

// stop the timer and save the elapsed time

ITASCA: :commit( );

results[i - 1].elapsed_time = traversal_timer.stop( );

// the results for the reverse traversal are normalized so that they
// may be compared to the forvard traversal

// (multiply the time by num_nodes.visited_in_forward_traversal/N,

// where N is the number of nodes actually visited in the reverse

// traversal)

results(i - 1] .normalized_elapsed_time = results[i - 1].elapsed_tize ¢

( (double)num_nodes_visited_in_forward_traversal /
(double)results[i - 1] .num_parts_connected );

// report the benchmark results
report_results( REVERSE_TRAVERSAL );

}

THIITINIEIEPEIIIRE R L EI 0TI 1000 10000007000000000101011010100011101111

2.1.9 params.hh

The source code for th> £.'2 params.hh is listed below. This file defines several constant parameters which

the OO1 benchmark implementation requires.

#ifndef __PARAMS_HE
#define __PARAMS_HH

/»
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"Object Operations Benchmark" R.G.G. .. .:t" +d J. Skeen

Sun Microsysteas
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ACK Transactions on Database Systems Vol. 17, No. 1, March 1992, Pages 1-31.
parens.hh

Air Porce Institute of Technology
Timothy J. Halloran
26 Jul 1993

Revisions:

21 Aug 1993 -TJH- Added Itasca specific parameter "NUM_COMMIT". This
parameter specifies the number of parts (comnections)
which will be created during the load operation before
a commit is done.

./

// detinition of the number of connections for each part (3 for 001)
#detine NUM_CONNECTIONS 3

// detinition of the depth of the forward and reverse traversals (7 for 001)
#define TRAVERSAL_DEPTH 7

// detinition of the locality of reference value (1 for 001 vhich means that
// 90% of the connections are randomly selected among the 1% of the parts
// vwhich are closest (in terms of part id), and the rest of the comnections
// are made to any randomly selected part.

#define LOCALITY_OF_REFERENCE 1

// detinitions to create a 10 year range of dates

#detine JAN_1_1980 315660800

#detine JAN_1_1990 631170000

// 001 benchmark parameters

#detine NUM_BENCHMARK_ITERATIONS 10

#detine NUM_LOOKUP 1000

#detine NUM_FORWARD_TRAVERSAL 1

#define NUM_REVERSE_TRAVERSAL 1

#define NUM_INSERT 100

// Itasca parameters

#define NUM_COMMIT 100

#endif __PARAMS_HH

2.1.10 part.hh

The source code for the file part.hh is listed below. This file defines function prototypes for the C++ class
methods of the OolPart class. The OolPart class is fully defined in the file schema.hh. The part.hh file
is included into the file schema.hh during the definition of the QolPart class. Itasca Customer Support
recommended including definitions of C4++ class methods, rather than just adding them directly to the
schema.hh file (as is recommended in the Itasca documentation [3]) to simplify maintenance.

#ifndef __PART_HH
#define __PART_HE
/e

4
]
]
s ITASCA
]
[ ]

"0bject Operations Benchmark" R.G.G. Cattell and J. Skeen
Sun Microsystems
ACH Transactions on Database Systems Vol. 17, No. 1, March 1992, Pages 1-31.

part.hh

Air Force Institute of Techmology
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Timothy J. Halloram
26 Jul 1993

This file only contains the function prototypes for the part class
methods. This file is included by the "schema.hh" file (which was
automatically generated by Itasca). Use of this file ensures that the
changes necessary to the "schema.hh” file are not lost each time it is
regenerated.

./

void set_OoiPart( int new_id, char snev_type, int new_x, int new_y, long new_build );
void clear_OolPart( );

int forward_traversal( int current.level );

int reverse_traversal( int current_level );

$endif __PART_HH

2.1.11 part.cc

The source code for the file part.cc is listed below. This file implements the non-persistent methods for the
Oo1Part class. The QolPart class is fully defined in the file schema.hh.

/=

#8888 Bsdes s

# s s s 8

s s s s &8

] s s  J s ITASCA
] E ] ]

] s s # ]

"Object Operations Benchmark"” R.G.G. Cattell and J. Skesn
Sun Microsystems
ACM Transactions on Database Systems Vol. 17, No. i, March 1992, Pages 1-31.

part.cc

Air Force Institute of Technology
Timothy J. Halloran
26 Jul 1993
*/
#include<stdlib.h>
#include<debug.hh>
#include”schema.hh"
#include"nullproc.hh"
#include”"params.hh"
THINILHEEEIRHE I 00000800280 0000800000001000001000001000100110118880110
void OolPart::set_OolPart( int new_id, char snew.type, int new_x, int new_y,
long new_build )

DEBUG_INIT( "PART" , "OolPart::set_OoiPart” );
DEBUG_OUT( "entering”, 1 );

id = new_id;

type ® new_type;

X * new_x;

y * new_y;

build = (int)new_build; // int and long are both 4 bytes on sund

}
HHITEEETIELER L0 it i iitiedniieitniiiiieeeiiisneieeieeit
void DoiPart::clear_Oo1Part( )
{
DEBUG_INIT( "PART" , "OoiPart::clear_0oiPart" );
DEBUG_0UT( "entering", 1 );
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OoiConnection e¢c;
Ibocolean deleted;

DEBUG_OUT( sprint2( BUG, “clearing part %d”, (int)id ), 2 );

DEBUG_OUT( sprintf( BUG, "deleting the %d \"comnected_to\" connections",
connectedTo->size( ) ), 2 );
// delste all the connections from this part to other parts
{
DoiConnectionSetIterator iterator( this->connectedTo );
while ( ¢ = iterator( ) ) {
c->clear_0ociConnection( ); // clear the comnnection for delete
c->deletelbject ( kdeleted );
it ( !'deleted ) {
fprintf( stderr, "ERROR[0o1Part: :clear_Oo1Part] Itasca failed delete\n" );
ITASCA: :abort( );
ITASCA: :disconnect( );
exit( 1 );
}
}
}
DEBUG_OUT( sprintf( BUG, "deleting the Xd \"connected_from\" connections"”,
connectedFrom->size( ) ), 2 );
// delete all the connections to this part from other parts
{
OoiConnectionSetIterator iterator( this->connectedFrom );
while ( ¢ = iterator( ) ) {
c->clear_OoiConnection( ); // clear the connection for delste
c->deletelbject( 2deleted );
if ( tdeleted ) {
fprintf( stderr, "ERROR[0o1Part: :clear_OoiPart] Itasca failed delete\n" );
ITASCA: :abort( );
ITASCA: :disconnect( );
exit( 1);
}
}
}

}
T1HITI220000000 101 70070700011100000000710200001800072811081218111111¢1111
int OoiPart::forward_traversal( int current_level )
{
DEBUG_INIT( "PART" , “OoiPart::forward_traversal" );
DEBUG_OUT( "entering", 1 );
DoiConnection *c;

DEBUG_OUT( sprintf( BUG, "part id ¥%6d (level %d)",

(int)this->id, current_level ), 2 );
// call the required null procedure
null_procedure( this->x, this->y, this->type );
int num_parts_connected = 0;
if ( current_level < TRAVERSAL_DEPTH ) {

OoiConnectionSetIterator iterator( this->connectedTo );

while ( ¢ = iterator() ) {

num_parts_connected += c->to->forward_traversal( current_level + 1 );

}
return ( num_parts_connected + 1 );
}

111111020000 0000 00000211001 000001 00020100 0000000181001281010011111111
int OoiPart::reverse_traversal( int current_level )
{

DEBUG_INIT( "PART" , "ColiPart::reverse_traversal" );

DEBUG_OUT( "entering", 1 );

OoiConnection #c;
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DEBUG_O0UT( sprintf( BUG, "part id %6d (level Xd)",
(int)this->id, current_level ), 2 );

// call the required null procedure

null_procedure( this->x, this->y, this->type );

int num_parts_connected = 0;

if ( current_level < TRAVERSAL_DEPTH ) {
Oo1ConnectionSetIterator iterator( this->connectedFrom );
while ( ¢ = iterator( ) ) {

num_parts_coanected += c->from->reverse_traversal( current_level + 1 );

}

}

return ( num_parts_connected + 1 );

}
LITEETIEIELIEL LRI I 0000000000008 0000000011101010110010810111111

2.1.12 schema.hh

The source code for the file schema.hh is listed below. This file contains the definitions of all the C++ classes
which are persistent in the Itasca database. The file was automatically generated by the Itasca Dynamic
Schema Editor. The file includes the files connect.hh and pert.hh which define the non-persistent C++
methods for the OoIConnection and OolPart classes. This file does not create the schema in the Itasca
database, the file dbschema.dmp is used to to that. The dbschema.dmp file must be loaded into Itasca prior
to any C++ program compiled with this file to execute properly.

1

// schema.hh

1/

// Tue Aug 17 16:00:26 1993

/

// Copyright 1992 ITASCA Systems, Inc.
i

// THIS FILE WAS AUTOMATICALLY GENERATED.
// DO HOT EDIT THIS FILE.

#include “itascacpp.h”

class BenchmarkClassObject;

class Benchmark;

class OolAbstractConnectionClassObject;
class OolAbstractConnection;

class OoiPartClassObject;

class OoiPart;

class OoldbstractConnectionSetAttribute;
class OoiConnectionClassObject;

class OoiConnection;

class ColPartittribute;

class BenchmarkClassObject : public virtual ItascaClassObject {
public:

// Attributes and Methods

// Constructors

BenchmarkClassObject(const Itasca0ID &new_oid)
: ItascaClassObject(nev_oid, "BENCHMARK") {
classObject0idCtor(new_oid, "BENCHMARK");

}

BenchmarkClassObject()

: ItascaClassObject (NULL, "BENCHMARK") {
classObjectCtor ("BENCEMARK") ;

}
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};

ItascaClassSetIter(BenchmarkClassObjectSetIterator, BenchmarkClassObject);

class Benchmark : public virtual ItascaObject {
public:

// Override functions (handled in-line via macros)
ItascaOverrideCopyObject (Benchmark)
ItascalverrideGenericVersion(Benchmark)
ItascalverrideMakeVersion(Benchmark)
ItascalOverridedbjectVersion(Benchmark)
ItascaOverrideParentVersion(Benchmark)
ItascaOverrideChildVersions(Benchmark)

// Select functions (handled in-line via macros)
ItascaOverrideSelectinySimple(Benchmark, "BENCHMARK")
ItascalOverrideSelectinyStar(Benchmark,"BENCHMARK")
ItascaOverrideSelectSimple (Benchmark,'BENCHMARK")
ItascaOverrideSelectStar (Benchmark,"BENCHMARK")

// Attributes and Methods

// Constructor which creates a new instance inm ITASCA DB.
Benchmark()

: ItascaObject(NULL, "BENCHMARK") {
itascaObjectCtor("BENCHMARK") ;

}

// Constructor which does NOT create a new instance.
Benchmark(const ItascaOID &new_oid)

: ItascaObject(new_oid, "BENCHMARK") {
itascaObject0idCtor (new_oid, "BENCHMARK") ;

}

// Copy constructor.

Benchmark(const Benchmark &src_obj)

: ItascaObject(NULL, "BENCHMARK") {

objStatus = src_obj.baseCopyObject(itasca_oid);
};

Y

ItascaClassSetIter (BenchmarkSetIterator, Benchmark);

class OoiAbstractConnectionClasalbject : public virtual BenzhmarkClassObject {

public:
// Attributes and Methods

// Comstructors

OolAbstractConnectionClassObject(const Itasca0ID &new_oid)
: BenchmarkClassObject (new_oid),

ItascaClassObject (new_oid, "001-ABSTRACT-CONNECTION") {
classObject0idCtor(new_oid, "001-ABSTRACT-CONNECTION");
}

OolAbstractConnectionClassObject ()

: BenchmarkClassObject (NULL),

ItascaClassObject (NULL, "001~ABSTRACT-CONNECTION") {
classObjectCtor ("001-ABSTRACT-CONNECTION");

}

};
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ItascaClassSetIter(Oo1AbstractConnectionClassObjectSetIterator, OolAbstractConnectionClassObject);

class OolAbstractConnection : public virtual Benchmark {
public:

// Override functions (handled in-line via macros)
ItascalverrideCopyObject (Do1AbstractConnection)
ItascaOverrideGenericVersion(OolibstractConnection)
ItascaOverrideMakeVersion(OolAbstractConnection)
ItascaOverrideObjectVersion(OoiAbstractConnection)
ItascaOverrideParentVersion(OoiAbstractConnection)
ItascaOverrideChildVersions{(OoiAbstractConnection)

// Select functions (handled in-line via macros)
ItascalverrideSelectinySimple(OoiAbstractConnection,"001-ABSTRACT-~CONNECTION")
ItascaOverrideSelectinyStar(0oidbstractConnection,"001-ABSTRACT-CONNECTION")
ItascalverrideSelectSimple(0oiAbstractConnection,"001~ABSTRACT-CONNECTION")
ItascalverrideSelectStar (DolAbstractConnection,"001-ABSTRACT-CONNECTION")

// Attributes and Methods

// Constructor which creates a new instance in ITASCA DB.
Oo1AbstractConnection()

: Benchmark(NULL),
ItascaObject(NULL,"001-ABSTRACT-CONNECTION") {
itascealObjectCtor("001-ABSTRACT-CONNECTION");

}

// Constructor which does NOT create a new instance.
OolAbstractConnection(const ItascalID &new_oid)

: Benchmark(new_oid),
Itascafbject(new_oid,"001-ABSTRACT~CONNECTION") {
itascaDbject0idCtor (new_oid,"001-ABSTRACT-CONNECTION");
}

// Copy constructor.

OoidbstractConnection(const DoiAbstractConnection ksrc_obj)
: Benchmark(NULL),

Itasca0bject (NULL,"001-ABSTRACT-CONNECTION") {

objStatus = src_obj.baseCopyObject(itasca_oid);

};

b 5

ItascaClassSetIter(foiAbstractConnectionSatIterator, GolAbstractConnection);

class OoiPartClassObject : public virtual BenchmarkClassObject {
public:

// Attributes and Methods

// Constructors

DoiPartClassObject (const ItascaOID &new._oid)
: BenchmarkClassObject (new_oid),
ItascaClassObject (new_oid, "001-PART") {
classObject0idCtor(new_oid, "001-PART");
}

Oo1PartClassObject()

: BenchmarkClassObject (NULL),
ItascaClassObject(NULL, "001-PART") {
classObjectCtor (*001-PART");

}
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};

ItascaClassSetIter(0oiPartClassObjectSetIterator, Oo1PartClassObject);

ItascaDeclareSetittribute(GolAbstractConnection, OolAbstractConnectionSetAttribute);

class OolPart : public virtual Benchmark {
public:

// Override functions (handled in-line via macros)
Itasca0verrideCopyObject(OoiPart)
ItascaOverrideGenericVersion(GoiPart)
ItascaOverrideMakeVersion(Oo1Part)
ItascalverrideObjectVersion(0oiPart)
ItascaOverrideParentVersion(0oiPart)
ItascaOverrideChildVersions(Oo1Part)

// Select functions (handled in-line via macros)
ItascalverrideSelectAnySimple(OoiPart,"001-PART")
ItascaOverrideSelectinyStar(0oiPart,"001-PART")
ItascalOverrideSelectSimple (DoiPart,”001-PART")
ItascaOverrideSelectStar(0oiPart,"“001-PART")

// Attributes and Methods
OolAbstractConnectionSetAttribute connectedTo;
// Inverse of \
OolAbstractConnectionSetAttribute connectedFrom;
// Inverse of \

Itascalnt build;

Itascalnt y;

Itascalnt x;

ItascaString type;

Itascalnt id;

// Constructor which creates a new instance in ITASCA DB.
Oo1Part()

: Benchmark(NULL),

ItascaCbject(NULL,"001-PART"),

connectedTo ("CONNECTED-T0", (ItascaObject *)this),
connectedFrom("CONNECTED-FROM", (ItascaObject *)this),
build("BUILD", (ItascaObject *)this),

y("Y", (Itascalbject *)this),

x("X", (ItascaObject *)this),

type("TYPE", (ItascaObject *)this),

i4("ID", (ItascaObject *)this) {
itascaObjectCtor("001~PART");

}

// Constructor which does NOT create a new instance.
OoiPart(const ItascaOID &new_oid)

: Benchmark(new_oid),
ItascaObject(new_oid,"001-PART"),
connectedTo("CONNECTED-T0", (ItascaObject #)this),
connectedFrom("CONNECTED-FROM", (ItascaObject *)this),
build ("BUILD", (ItascaObject *)this),

7("T", (ItascaObject #)this),

x("X", (ItascaObject *)this),

type("TYPE", (ItascalObject *)this),

1d("ID", (ItascaObject *)this) {
itasca0bjectOidCtor(new_oid,"001-PART");

}

// Copy constructor.
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Oo1Part(const OolPart &src_obj)

: Benchmark(NULL),
Itasca0bject(NULL,"001-PART") {

objStatus = src_obj.baseCopyObject(itasca_oid);
};

#$include”part.hh"

};

ItascaClassSetIter{(JoiPartSetIterator, OoiPart);

class OolConnectionClassObject : public virtual DolAbstractConnectionClassObject {
pudblic:

// Attributes and Methods

// Constructors
DoiConnectionClassObject (const ItascalID &new_oid)
: OolAbstractConnectionClassObject(new_oid),
BenchmarkClassObject(new_oid),
ItascaClassObject (new_oid, "001-CONNECTION") {
cla||0bjcct01dCtor(now_oid, *001-CONNECTION");
}

Do1ConnectionClassObject ()

: OolAbstractConnectionClassObject (NULL),
BenchmarkClassObject (NULL) ,
ItascaClassObject (NULL, "001-CONNECTION") {
classObjectCtor ("001-CONNECTION");

}

};

ItascaClassSetIter(OolConnectionClassObjectSetIterator, OoiConnectionClassObject);

ItascaDeclareClassNameAttribute(0oiPart, GolPartAttribute);

class OoiConnection : public virtual OclAbstractConnection {
public:

// Override functions (handled in-line via macros)
ItascalOverrideCopyObject (Do1Connection)
ItascaOverrideGenericVersion(0oiConnection)
ItascalverrideMakeVersion(0oiConnection)
ItascaDverridedbjectVersion(0oiConnection)
ItascaOverrideParentVersion(OoiConnection)
ItascaOverrideChildVersions(0oiConnection)

// Select functions (handled in-line via macros)
ItascalverrideSelectAnySimple(0oiConnection,"001~CONNECTION")
ItascalverrideSelectinyStar(OoiConnection, "001-CONNECTION")
ItascaOverrideSelectSimple(0olConnection,”"001-CONNECTION")
ItascaOverrideSelectStar(0oiConnection,"001-CONNECTION")

// Attributes and Methods
OolPartiAttribute to;

// Inverse of \
OoiPartAttribute from;

// Inverse of \

Itascalnt cLength;
ItascaString type;

// Constructor which creates a new instance in ITASCA DB.
OociConnection()
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: OolAbstractConnection(NULL),
Benchmark(NULL),
Itasca0bject(NULL,"001-CONNECTION"),
to("T0", (ItascaObject *)this),
from("FROM", (ItascaObject #)this),
cLength("C-LENGTH", (ItascaObject *)this),
type("TYPE", (ItascalObject *)this) {
itascaObjectCtor("001-CONNECTION");

}

// Constructor which does NOT create a new instance.
Ooi1Connection(const ItascaOID &new_oid)

: OolAbstractConnection(new_oid),
Benchmark(new_oid),

Itascalbject (new_oid,"001-CONNECTIGN"),
to("T0", (Itascalbject *)this),

from("FROM", (ItascaObject #)this),
cLength("C-LENGTH", (ItascalObject *)this),
type("TYPE", (ItascaObject *)this) {
itascaObject0idCtor(new_oid,"001-CONNECTION");
}

// Copy constructor.

OoiConnection(const OoiConnection &src_obj)

: OolAbstractConnection(NULL),
Benchmark(NULL),

ItascaObject (NULL,"001~CONNECTION") {

objStatus = src_obj.baseCopyObject(itasca_oid);
}

#include"connect.hh”

};

ItascaClassSetIter(0oiConnectionSetIterator, 0olConnection);

/* User defined keywords s/
ItascalmplementSetAttribute(0clAbstractConnection, DolAbstractConnectionSetAttribute);

//
// end of tile schema.hh

1

2.1.13 dbschema.dmp

The source code for the file dbschema.dmp is listed below. This file contains Itasca code, in the Lisp
programming language, which creates the schema for the OO1 benchmark in the ltasca database. This file
must be run on the Itasca database before the bench program is executed. The file must also be consistent
with the schema.hh file, which describes the database schema for C++ programs which use it.

(in-package "ITASCA-USER")
(move-to-private-db 3)
(def-class BENCHMARK
:document "top level object for Benchmark group"
:superclasses (CLASS )
;abstract T
:versionable NIL
:notify NIL
:methods NIL
:class-methods NIL
:attributes ( )
:class-attributes ( ))
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(def-class 001-ABSTRACT-CONNECTION
:document "Abstract connection class for the 001 benchmark."
:superclasses (BENCEMARK )
| :abstract T
| :versionable NIL
| :notify NIL
:methods NIL
:class-methods NIL
:attributes ( )
:class-attributes ( ))

i (det-class 001-CONNECTION
:document NIL
:superclasses (001-ABSTRACT-CONNECTION )
| :abstract NIL
| :versionable NIL
:notify NIL
:methods NIL
:class-methods NIL
:attributes ( (TYPE :inherit-from NIL
:document NIL
:domain STRING
rinit "¢
:share NIL
:composite NIL
:exclusive NIL
:dependent NIL
:unique-value NIL
:unique-value* NIL
ino-null T
)
(C-LENGTH :inherit-from NIL
:document NIL
:domain INTEGER
:init O
:share NIL
:composite NIL
:exclusive NIL
:dependent NIL
:unique-value NIL
;unique-value* NIL
ino-null T
)
)
:class-attributes ( ))

(def-class 001-PART

:document "Part class for the 001 benchmark."
:superclasses (BENCHMARK )

:abstract NIL

:versionable NIL

‘notify NIL

:methods NIL

:class-methods NIL

:attributes ( (ID :inherit-from NIL
:document NIL

:domain INTEGER

:init O

:share NIL

:composite NIL

sexclusive NIL

:dependent NIL
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:unique-value NIL
:unique-values NIL
no-null T

)
(TYPE :inherit-from NIL
:document NIL
:domain STRING
:init "*
:share NIL
:composite NIL
:exclusive NIL
:dependent NIL
:unique-value NIL
:unique-value* NIL
:no-null T

)
(X :inherit-from NIL
:document NIL
:domain INTEGER
:init O
:share NIL
:composite NIL
:exclusive NIL
:dependent NIL
:unique-value NIL
:unique-value* NIL
:no-null T

)
(Y :inherit-from NIL
:document NIL
:domain INTEGER
:init 0
:share NIL
:composite NIL
:exclusive NIL
:dependent NIL
:unique-value NIL
:unique-value* NIL
:no-null T

)
(BUILD :inherit-from NIL
:document NIL
:domain INTEGER
:init O
:share NIL
:composite NIL
:exclusive NIL
:dependent NIL
:unique-value NIL
:unique-value* NIL
:no-null T

)
)
:class-attributes ( ))

(change-attribute '001-CONNECTION ’FROM
:document "Inverse of \"connected to\""
:domain '001-PART
tinit *NIL
:share NIL
:composite NIL
:exclusive NIL
:dependent NIL

rinherit-from ’NIL
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:unique-value NIL
:unique-values NIL
:no-null NIL

)

(change-attribute *001-CONNECTION °TO :inherit-from ’NIL
:document "Inverse of \"connected from\""
:domain ’001-PART
:init ’NIL
:share NIL
:composite NIL
:exclusive NIL
:dependent NIL
:unique-value NIL
:unique-value* NIL
:no-null NIL

(change-attribute '001-PART ’CONNECTED-FROM :inherit-from ’NIL
:document "Inverse of \"to\""
:domain ’(SET-OF 001-ABSTRACT-CONNECTION)
:init ’NIL
:share NIL
:composite NIL
:exclusive NIL
:dependent NIL
:unique-value NIL
:unique-value* NIL
:no-null NIL

(change-attribute *001-PART ’CONNECTED-TO :inherit-from ’NIL
:document "Inverse of \"from\""
:domain *(SET-OF 001-ABSTRACT-CONNECTION)
:init °NIL
:share NIL
:composite NIL
:exclusive NIL
:dependent NIL
:unique~-value NIL
:unique-value* NIL
:no-null NIL

2.2 Matisse Implementation

This section lists the source code for the Matisse implementation of the OO1 benchmark created for this
research. The implementation was created on version 2.2.0 of Matisse using the Object-Oriented Services
API. The Matisse OO1 benchmark source code builds two executable programs, the bench program and
the oolschema program. The source files in this implementation are shown in Figure 2. The files debug.hh.
dice.hh, dice.cc, pmmlcg.h, pmmlcg.c, stopwtch.hh, and stopwich.cc are not listed, because they were de-
scribed (with a full source code listing) in [2). The following subsections list the source code for the other
files shown in Figure 2.

2.2.1 Makeflle
The Makefile for the Matisse OO1 benchmark source code is listed helow.
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Matisse
001 Benchmark

Implementation |

Directory

— Makefile

— bench.cc

— connect.hh
— connect.cc
—debug.hh

L— dice.hh
—dice.cc

— macros.hh
— nullproc.hh
— nullproc.cc
—o00l.hh
—o00l.cc

— oolschema.cc
— params.hh
— part.hh

— part.cc

— pmmlicg.h
}— pmmlcg.c
—stopwtch.hh

‘—stopwtch.cc

Figure 2: Matisse 001 Benchmark Source Code Files
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MATISSE_PATHe$(NTS_ROOT)

CCec=CC

s8e 8 $ 333888080 $ SS3888488
*

# If debug output is desired uncomment the “CCFLAGS" definition with
# "-DDEBUG” in it. Only one definition should be uncommented.

]

$CCFLAGS=-DDEBUG -g

CCFLAGS=

|

LDFLAGS=-L$(MATISSE_PATH)/1ib -Bstatic
INCLUDES=-I. -I$(MATISSE_PATH)/include
DE_LIBS=-1lmatisseDE -lbsdmalloc
DS_LIBS=-1lmatisseDS -lbsdmalloc

all: bench ocoischema

.c.0:
$(CCC) $(CCFLAGS) $(INCLUDES) -c $<

.cc.0:
$(CCC) $(CCFLAGS) $(INCLUDES) -c $<

pamlcg.o: psmlcg.c pmmlcg.h

dice.o: dice.cc debug.hh dice.hh pmmlcg.h

stopwtch.o: stopwtch.cc debug.hh stopwtch.hh

nullproc.o: nullproc.c¢ dice.hh

part.o: part.cc debug.hh macros.hh nullproc.hh ool.hh params.hh part.hh
connect.o: connect.cc connect.hh debug.hh macros.hh ool.hh

001.0: ool.cc connect.hh debug.hh dice.hh macros.hh nullproc.hh
ool.hh params.hh part.hh stopwtch.hh

bench.o: bench.cc debug.hh macros.hh ool.hh

bench: bench.o ool.o part.o connect.o nullproc.o stopwtch.o dice.o pemlcg.o
$(CCC) $(LDFLAGS) -o bench \
bench.o co1.0 part.o connect.o nullproc.o stopwtch.o dice.o pmmlcg.o \
$(DE_LIBS)

oolschema.o: oolschema.cc debug.hh macros.hh

colischema: oolschema.o
$(CCC) $(LDFLAGS) -0 oolschema \
oolischema.o \

$(DS_LIBS)

clean:
rm -f *.0 ooischema bench

2.2.2 bench.cc

The source code for the file bench.cc is listed below. This file provides a driver for the benchmark. It consists
of a main program which connects to the Matisse database, then performs the benchmark operation specified
on the command line.

/e
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s ”e | I
s 8 s 8
s ‘s ] ] MATISSE
L LR L [
] s [ )

"0bject Operations Benchmark" R.G.G. Cattell and J. Skeen
Sun Microsysteas
ACM Transactions on Database Systeams Vol. 17, No. 1, March 1992, Pages 1-31.

bench.cc

Air Force Institute of Technology
Timothy J. Halloran
16 Jul 1993

This program performs all the benchmark measurements for the 001 benchmark.
The following benchmark operations are supported: database creation (and
load), lookup, forvard traversal, reverse traversal, insert, and datsbase
clear (and destroy).

Revigions:

22 Aug 1993 -TJE- Changed out random number gemerator.
./

#include<matisse.h>

#include<stdio.h>

#include<stdlib.h>

#include<string.h>

#include<debug.hh>

#include"ocol.hh"

#include"macros.hh"

#define TRUE 1
#define FALSE O
F10000001110000001100011001000010000070102000002101200110180100801001011117
main( int argc, char s+argv)
{

DEBUG_INIT( "MAIN" , "main" );

DEBUG_OUT( "entering", 1 );

MtDatabase db;

// check the command line arguments
it ( arge < 6) {
fprintf( stderr, "bench [operation] [server] [database] "
“[# of parts] [random stream]\n" );
return 1; // exit the program
}
char *operation = argv[1];
iz ( ¢( !streap( operation, "load" ) || !strcmp( operation, "lookup* ) |}
tstrcmp( operation, "ftrav" ) || !strcmp( operation, "rtrav" ) ||
tstrcmp( operation, "insert"” ) || !strcmp( operation, "clear" ) ) ) {
fprint2( stderr, "ERROR(main] the operation must be \"load\", \"lookup\", *
"\"ftrav\", \"rtrav\", \"insert\"”, or \"clear\"\n" );
return 1; // exit the program
}
char »db_server = argv(2];
char #*db_name = argv[3];
int num_parts = atoi( argv(4] );
if ( ( num_parts != 20000 ) &k ( num_parts != 200000 ) )
fprintf( stderr, "WARNING[main] the number of parts is not 20,000 or 200,000\n" );
int streanm = atoi( argv(6] );
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it ( (stream < 1) || ( stream > 100 ) ) {
tprintt( stderr, "ERROR[main] the stream is not betweea 1 and 100\n" );
retura 1; // exit the program

}

// output a program title

printf2( "001 BENCHMARK [MATISSE] Air Force Imstitute of Technology\n” );

print2( " MATISSE database \"XIs\"” on Xs with %d parts (random stream ¥d).\n",
db_name, db_sezrver, num_parts, stream );

// connect to the MATISSE database
CHECK_STATUS( MtConnect( &db, db_server, db_name,
3 /» priority ¢/,
6 /% wait »/,
FALSE /* no setTimeOnly ¢/ ),
“"ERROR[main] unable to connect to MATISSE database” );

// set the context (so that only one database is selected)
CHECK_STATUS( MtSetContext( db ),
"ERROR[main] unable to set context to opened database" );

// create a single 001 benchmark object
001 ool_benchmark( num_parts, stream );

// perform the benchmark measurement requested on the command line

it ( !'strcmp( operation, "load" ) ) {
printf( " LOAD\n" );
ool_benchmark.load( );

}

else it ( !strcmp( operation, "lookup” ) ) {
printt( " LOOKUP\n" );
ool_benchmark.loockup_measure( );

}

eolse if ( !strcmp( operatiom, "ftrav" ) ) {
printf( * FORWARD TRAVERSAL\n" );
001_benchmark.forvard_traversal_measure( );

}

olse if ( !strcmp( operatiomn, "rtrav" ) ) {
printf( " REVERSE TRAVERSAL\n" );
ool_benchmark.reverse_traversal_measure( );

}

olse if ( !strcap( operation, "insert" ) ) {
printf( " INSERT\n" );
0ol_benchmark.insert_measure( );

}

else if ( !strcap( operation, "clear" ) ) {
printf( " CLEAR\n" );
ool_benchmark.clear( );

}

// reset the context and close the database
CHECK_STATUS( MtNoContext( ),
"ERROR[main] unable to reset context" );
CHECK_STATUS( MtDisconnect( db ),
"ERROR(main] unable to close the MATISSE database" );
}
L11110000000120001000011000010000000800008070001701001111711281111¢41¢17

2.2.3 connect.hh

The source code for the file connect.hh is listed below. This file defines the non-persistent methods to be
used with the connection class.

#ifndef __CONNECT_HH
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Sdetine __CONNECT_ER

/s

S9888  SEaes $

] s s &

] s 8 ¢ 88

] L % J L L J MATISSE
 J s s [ s

s s | J t

*Qbject Operations Benchmark" R.G.G. Cattell and J. Skeen
Sun Microsysteas
ACM Transactions on Database Systeams Vol. 17, No. 1, March 1992, Pages 1-31.

connect.hh

Air Force Institute of Technology

Timothy J. Halloran

02 Aug 1993
./
void uew_connection( MtKey nevw_from, MtKey new_to, char *new.type, int new_length );
Sendif __CONNECT_HH

2.2.4 connect.cc

The source code for the file connect.cc is listed below. This file implements the non-persistent methods for
the connection class.

/e

8888 S8Ens #

$ s s s 8

L% & 8s

| s L J ] MATISSE
[ [ 2% # s

4 L 2 * ]

"Object Operations Benchmark"” R.G.G. Cattell and J. Skeen
Sun Microsysteas
ACM Transactions on Database Systems Vol. 17, No. 1, March 1992, Pages 1-31.

connect.cc

Air Force Institute of Technology
Timothy J. Halloran
02 Aug 1993

Revisions:
18 Sep 1993 -TJH- Changed use of several API functions to Mt_* functionms,
(vhich use 0IDs, rather than character strings) from
Mts functions. This was recommended by MATISSE to
improve performance.
./
#include<matisse.h>
#include<stdlib.h>
#include<debug.hh>
#$include”connect.hh"
#include”"ocol.hh"
#$include"macros.hh"
THIIILERIITT IR LT L0000 000000 080100008000001110011111
void nev_connection{ MtKey new_from, NtKey new_to, char *nev_type, int new_lengthk )
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DEBUG_INIT( "CONNECTION" , "new_comnection” );
DEBUG_OUT( "entering”, 1 );
MtKey new_connection;

CHECK_STATUS( Mt_Createlbject( &new_connection, ooi::connection_class ),
“ERROR [nevw._connection] unable to create a connection instance" );
CHECK_STATUS( Mt_SetValue( new_connection, 0o1::connection_type, MTSTRING ,
nev_type, NULL ),
“ERROR[nevw._connection] unable to set the connection type" );
CHECK_STATUS( Mt_SetValue( new_connection, ool::connmection_length, MTS32,
knev_length, NULL ),
“ERROR [new_connection] unable to set the connection length" );
CHECK_STATUS( Mt_AddSuccessor( new_connection, ool::connection_to,
nev_to, MTAPPEND ),
"ERROR[nev_connection] unable to set the to relatiomship” );
CHECK_STATUS( Mt_AddSuccessor( new_connection, ool::connection_from,
nev_from, MTAPPEND ),
“ERROR[nevw_connection] unable to set the from relationship” );

}
NI 0000000100011 001000 0000100001000 110011711

2.2.5 macros.hh

The source code for the file macros.hh is listed below. This file contains the CHECK_STATUS macro which
is used in all portions of the benchmark implementation to ensure that a database error did not occur during
a call to the Matisse database.

#$ifndet __MACROS_HH
#define __MACROS_HH

/e

$4888  SEee [

L L 2% | 2 ]

] [ 2% & 88

] L X ] t $ MATISSE
s L X  J | ]

s s s | ]

SR888 SRR SRNS
"0bject Operstions Benchmark" R.G.G. Cattell and J. Skeen
Sun Microsystems
ACH Transactions on Database Systems Vol. 17, No. 1, March 1992, Pages 1-31.

macros.hh

Air Force Institute of Technology
Timothy J. Halloran

16 Jul 1993
./
#define CHECK_STATUS(status,message) \
it (MtFailure (status)) { \
MtPError(message) ; \
exit(1); }

#endif __MACROS_HE

2.2.6 nullproc.hh

The source code for the file nullproc.hh is listed below. This file defines the null procedures which are required
to be called at certain points in the Q01 benchmark.

#$ifndef __NULLPROC_HH
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#detine __NULLPROC_HH

/s

5588  SBNNS |

| e s s

s s s 838

L L N [ J 8 MATISSE
8 [ % s ]

] s

"Object Operations Benchmark" R.G.G. Cattell and J. Skeen
Sun Microsystems
ACM Transactions on Database Systems Vol. 17, No. 1, March 1992, Pages 1-31.

nullproc.hh

Air Force Institute of Technology
Timothy J. Halloran
19 Jun 1993

Revisions:

01 Jul 1993 -TJH- The function "null_procedure.i()" was changed to
"null_procedure”.

»/

void null_procedure( int x, int y, char stype );

void null_procedure_get_x_y( int& new_x, i ..& new_y, int stream );

#endif _ _NULLPROC_HH

2.2.7 nullproc.cc

The source code for the file nullproc.cc is listed below. This file implements the null procedures which are
required to be called at certain points in the OO1 benchmark.

/*

3888 RN ]
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] s s 88

s s s ] ) MATISSE
] E 2 [ ] #

* s s [ ]

"Object Uperations Benchmark" R.G.G. Cattell and J. Skeen
Sun Microsystems
ACM Transactions on Database Systems Vol. 17, No. 1, March 1992, Pages 1-31.

nullproc.cc

Air Force Institute of Technology
Timothy J. Halloran
19 Jun 1993

Revigions:
01 Jul 1993 -TJH- The function "null_ procedure_1()" was changed to
“null_procedure” .
./
#include<stdio.h>
#include<dice.hh>

$define TRUE 1
$define FALSE 0
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static int debug = FALSE;
Iy
void null procedure( int x, int y, char stype )
{

// this procedure does nothing (a null procedure)

// (a special debug scheme is used here so that even a very smart

// compiler will still make this procedure call)

it (debug)

printf£( "[null_procedure] %54 X6d ¥s\n", x, y, type );

}
LHIEIIIIIHTELEIE L0000 08100100000 0800000011100700000111110111811117
void null_prcasdure_get_x_y( intk new_x, intk new.y, int stream )
{

new.x = (int)roll( 0, 99999, stream );

new.y = (int)roll( 0, 99999, stream );
}
11101777171011100170011102001100781201807180000040100710008111801111811

2.2.8 ool.hh

The source code for the file ool.hh is listed below. This file defines the OO! class. This class implements
the benchmark measures and reporting functions required by the OQO1 benchmark. The 00! class is non-
persistent.

#ifndef __001_HE
#define __001_HH

/*

L2222 B L2 #

# s s

s [ 28 s 8

s s s # MATISSE
] | 2% J 4 #

[ [ 2 # ]

S2888  BRNEE  Banse

"Object Operations Benchmark" R.G.G. Cattell and J. Skeen
Sun Microsystems
ACM Transactions on Database Systems Vol. 17, Ko. 1, March 1992, Pages 1-31.

ool.hh

Air Force Institute of Technology
Timothy J. Halloran

31 Jul 1993

s/

#inclnde'params.hh"

struct benchmark_results_type {
double elapsed_time;
double normalized_elapsed_time;
int num_parts_connected;

};

class ool {
int num_nodes_visited_in_forward_traversal;
int num_parts;
benchmark_results_type results{KUM_BENCEMARK_ITERATIONS];
int stream; // for the random number generator
MtKey create_a_part( int part_id );
void create_connections( MtKey db_part, int part_id, int num_parts );
void lookup_schema_oids( );
void report_results( int measurement );
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public:
static MtKey connection_class, connection_type, connection_length;
static MtKey connection_from, connection_to;
static MtKey part_class, part_id, part_type, part_x, part_y, part_build;
static MtKey part_connected_from, part_connected_to;
oo1( int num_parts, int stream );
void clear( );
void forvard_traversal_measure( );
void insert_measure( );
void load( );
void lookup_measure( );
void reverse_traversal_measure( );
};
Sendif __001_HE

2.2.9 ool.cc

The source code for the file 0ol.cc is listed below. This file implements the 00! class. This class implements
the benchmark measures and reporting functions required by the QO1 benchmark. The OO1 class is non-
persistent.

/e
2888 (24224 ]
2 ] 8
] LK s &8
] 48 ] s MATISSE
# s
4 | 2% 4

"Object Operations Benchmark" R.G.G. Cattell and J. Skeen
Sun Microsystems
ACM Transactions on Database Systems Vol. 17, No. 1, March 1992, Pages 1-31.

ool.cc

Air Force Institute of Technology
Timothy J. Halloran
31 Jul 1993

Revisions:
22 Aug 1993 -TJH- Changed ocut random number gemerator.
22 Aug 1993 -TJH- Changed the "report_results( )" function to provide more
concise output.
04 Sep 1993 -TJH~- Changed use of several API functions to Mt_# functionms,
(which use 0IDs, rather than character strings) from
Mt* functions. This was recommended by MATISSE to
improve performance.
16 Sep 1993 -TJH- Removed MATISSE schema creation and removal from this program
(bench) into another program (oolschema).
*/
#include<matisse.h>
#include<stdio.h>
#include<stdlib.h>
#include<time.h>
extern "C" int strftime(...); // not defined in the <time.h> header file
#$include<dice.hh>
#$include<stopwtch.hh>
#include<debug.hh>
#include"ool.hh"
#include"connect.hh"
#include"part.hh"
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#include”nullproc.hh”
#$include'params.bh"
$include"macros.hh"

enum { INSERT, FORWARD_TRAVERSAL, LOOKUP, REVERSE_TRAVERSAL };

static char spart_types(10] = {
"pm‘typ‘o"’ "Pm-cyp.l'l. |lpm_tm2"' l'pm-tym". llpm_typ.‘"’
“P‘rt-typ.sll. “put-typ.sll. lem_typ'7". ,'p‘rt-tyw", "put-typeg"

}.
THIILEIIEIIII0002 0000000080000 0000000008880100718000017¢81111111112111
00l::001( int num_parts, int stream )
{
DEBUG_INIT{ “001" , *"ooi::o0l" );
DEBUG_OUT( "entering", 1 );

// save the number of parts in the database
this->num_parts = num_parts;

// save the stream number for use with the random number generator
this->stream = stream;

// calculate the number of nodes which will be visited in a forward traversal

// (this value will be used to normalize the measurements

// from the reverse traversal)

int nodes_at_current_level = NUM_CONNECTIONS;

num_nodes_visited_in_forward_traversal = 1 + NUM_CONNECTIONS;

for ( int 1 = 2 ; i <= TRAVERSAL_DEPTE ; i++ ) {
nodes_at_current_level »= NUM_CONNECTIONS;
num_nodes_visited_in_forvard_traversal += nodes_at_current_level;

}

DEBUG_OUT( sprintf( BUG, "number of nodes which will be visited in the "
"forward traversal %d", num_nodes_visited_in_forward_traversal ), 2 );

// determine all the database schema oids

lookup_schema_oids( );

DEBUG_OUT( "MATISSE 0IDs read in", 2 );
}
i
void ool::clear( )
{

DEBUG_INIT( "001" , "ool::cleaxr" );

DEBUG_OUT( "entering", 1 );

// clear all the parts from the database
CHECK_STATUS( MtStartTransaction( 0 ),
"ERROR[001: :clear] unable to start a transaction" );

int num_parts_to_delete = num_parts;

while ( num_parts_to_delete ) {
delete_part( num_parts_to_delete );
num_parts_to_delete--;

}

CHECK_STATUS( MtCommitTransaction( 0, 0 ),
"ERROR[001::clear] unable to commit current transaction" );

// note that this procedure doesn’t delete the schema
DEBUG_OUT( "all parts and connections deleted (but the schema remains)", 2 );
}
1111700000000700000000000000000170000100118077180111071107718111121111111
MtKey ool::create_a_part( int part. id ) // private
{
DEBUG_INIT( "001" , "ool::create_a_part" };
DEBUG_OUT( "entering”, 1 );
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int new_x;
int new_ y;
char text_build_date[10];

// create a new part in the database
char snew_type = part_types[roll( 0, 9, stream )];
null_procedure_get_x_y( new_x, nev.y, stream ); // null procedure
long new_build_datetime = roll( JAN_1_1980, JAN_1_1990, stream );
struct tm *nev_tm_timedate = localtime( &new_build.datetime );
stritime( text_build_date, 10, "“%d%bYLY", new_tm_timedate );
DEBUG_OUT( sprintf( BUG, "adding part %d (¥%s %5d ¥%6d %Xs)",
part_id, nev_type, nevw_x, new_y, text_build_date ), 2 );
return { new_part( part_id, new_type, new_x, new_y, new_build_datetime ) );

}
HHIIIIIEIIL 0000000000000 0000000000000110070100108001001011011010114117
void ool::create_connections( MtKey db_part, int part_id, int num_parts ) // private
{
DEBUG_INIT( "001" , "ool::create_connections" );
DEBUG_OUT( "entering”, 1 );
int cpart_id;
MtKey db_cpart;
int new_length;
char *new_type;

// create NUM_CONNECTIONS from the part "db_part"
for ( int ¢ = 1 ; ¢ <= NUM_CONNECTIONS ; c++ ) {
if ( roll( 1, 10, stream ) > LOCALITY_OF_REFERENCE ) {
// 90% of the time create connection to the closest 1% of parts
// (this is true when "LOCALITY_OF _REFERENCE" is equal to 1)
cpart_id = part_id + (int)roll( 1, (long)( num_parts / 100 ), stream )
- 1 - (int)( num_parts / 200 );
// "double up" at the ends (to stay in the part id range)
if ( cpart.id < (int)( num_parts / 200 ) )
cpart_id = cpart_id + (int)( num_parts / 200 );
it ( cpart_id > ( num_parts - (int)( num_parts / 200 ) ) )
cpart_id = cpart_id - (int)( num_parts / 200 );
}

else {
// 10% of the time create connection to any part 1i..num_parts
// (this is true when "LOCALITY_OF_REFERENCE" is equal to 1)
cpart_id = (int)roll( 1, (long)num_parts, stream );

}

// create the connection in the database
db_cpart = query_a_part( cpart_id }; // query the part
new_type = part_types[roll( 0, 9, stream )];
nev_length = (int)roll( 0, 99999, stream );
DEBUG_OUT( sprintf( BUG, "connecting part %d to part %d (%s %6d)",
part_id, cpart_id, new_type, new_length ), 2 );
new_connection( db_part, db_cpart, nev_type, new_length );
} y
}
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void ool::forward_traversal_measure( )
{
DEBUG_INIT( "001" , "ool::forward_traversal_measure" );
DEBUG_OUT( "entering", 1 );
MtKey db_part;
int part_id;

// run the benchmark iterations
for ( int i = 1 ; i <= NUM_BENCHMARK_ITERATIONS ; i++ ) {

// start the timer
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stopwatch traversal_timer;
traversal_timer.start( );

CHECK_STATUS( MtStartTransaction( 0 ),
"ERROR[001: :forward_traversal_measure] unable to start a transaction" );

for (int j = 1 ; j <= NUM_FORWARD_TRAVERSAL ; j++ ) {

// lookup a random part
part_id ® (int)roll( 1, (long)num_parts, stream );
db_part = query_a.part( part_id ); // lookup the part

// tind all the parts connected to this part (up to TRAVERSAL_DEPTH)
results[i - 1].num_parts_connected = forward_traversal( 0, db_part );
DEBUG_OUT( sprintf( BUG, "found Xd parts connected to part %d",
results[i - 1].num_parts_connected, part_id ), 2 );
}

CHECK_STATUS( MtCommitTransaction( 0, 0 ),
"ERROR[o01: :forward_traversal_measure] unable to commit current transaction" );

// stop the timer and save the alapsed time
results[i - 1].elapsed_time = traversal_timer.stop( );
}

// report the benchmark results
Teport_results( FORWARD_TRAVERSAL );
}
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void ool::insert_measure( )
{
DEBUG_INIT( "001" , "ooi::insert_measure” );
DEBUG_OUT( "entering", 1 );

// run the benchmark iterations
for ( int 1 = 1 ; i <= NUM_BENCHMARK_ITERATIONS ; i++ ) {

// start the timer
stopwatch insert_timer;
insert_timer.start( );

CHECK_STATUS( MtStartTransaction( 0 ),
"ERROR[001: :insert_measure] unable to start a transaction" );

// insert parts into the database and call a "null" procedure

// to get the x and y position for each insert

// (the "null" procedure is called by the "create_a_part( )" function)

for ( int p = num_parts + 1 ; p <= num_parts + NUM_INSERT ; p++ )
create_connections( create_a_part(p ), p, p );

CHECK_STATUS( MtCommitTransaction( 0, 0 ),
"ERROR[001: :insert_measure] unable to commit current transaction" );

// stop the timer and save the elapsed time
results(i - 1] .elepsed_time = insert_timer.stop( );

// remove the inserted parts and connections
CHECK_STATUS( MtStartTransaction( 0 ),
"ERROR[001: :insert_measure] unable to start a transaction" );

for ( p = num_parts + 1 ; p <= num_parts + NUM_INSERT ; p++ )
delete_part( p );

CHECK_STATUS( MtCommitTransaction( 0, 0 ),
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"ERROR[001: :insert_measurs] unable to commit current transaction" );

}

// report the benchmark results
report._results( INSERT );

}
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void ool::load( )
{
DEBUG_INIT( 001" , “oo0l::load" );
DEBUG_OUT( "entering", 1 );

// time the creation of the 001 database
stopwatch db_creation_timer;
db_creation_timer.start( );

CHECK_STATUS( MtStartTransaction( 0 ),
"ERROR[001: :10ad] unable to start a transaction" );

// create "num_part" parts
for ( int p = 1 ; p <= num_parts ; p++ )
create_a_part{( p );

/] create connections for each part

MtKey db_part;

for ( p=1; p <= num_parts ; p++ ) {
db_part = query_a_part(p );
create_connections( db_part, p, num_parts );

}

CBECK_STATUS( MtCommitTransaction( 0, 0 ),
"ERROR[001::10ad] unable to commit current transaction" );

// report the time it took to load the database
double total_elapsed_time = db_creation_timer.stop( );
print£( " %.3f sec\n", total_elapsed_time );

}
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void ool::lookup.measure( )
{
DEBUG_INIT( "001" , "ool::lookup_measure" );
DEBUG_OUT( "entering”, 1 );
MtKey db_part;
MtS32 db_part_id;
int part_id_to_lookup;
MtChar part_type_char[i1];
MtSize size;
MtType type;
int x;
int y;

// run the benchmark iterations
for ( int i = 1 ; i <= NUM_BENCHMARK_ITERATIONS ; i++ ) {

// start the timer
stopwatch lookup_timer;
lookup.timer.start( );

CHECK_STATUS( MtStartTransaction( 0 ),
"ERROR[001: :1ookup_measure] unable to start a transaction" );

// lookup parts in the database and call a null procedure for each lookup
for (int j = 1 ; j <= NUM_LOOKUP ; j++ ) {
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// lookup s random part
part_.id_to_lookup = (int)roll( 1, (long)num_parts, stream );
db_part = query_a_part( part_id_to_lookup }; // lookup the part

// read the part’s "id"

size = sizeof( db_part_id );

CHECK_STATUS( Mt_GetValue( db_part, ool::part_id, &type, &db_part_id, NULL,
tsize, NULL ),
"ERROR[001: :100kup_measure] unable to get value of part id" );

// read the part’s "type"

size ® sizeot( part_type._char );

CHECK_STATUS( Mt_GetValue( db_part, ool::part_type, ktype, part_type_char, NULL,
&size, NULL ),
“ERROR[001: :100kup_measure] unable to get value of part type" );

// read th~ part’s "x" and "y" values

size = si of(x);

CHECK.ST4 .vS( Mt_GetValue( db_part, ool::part_x, &type, &x, NULL, &size, NULL ),
"ERROR[001: :1lookup_measure] unable to get value of part x" );

size = sizeot( y );

CHECK_STATUS( Mt_GetValue( db_part, ocol::part_y, &type, &y, NULL, &size, NULL ),
“ERROR[001: :100kup_measure] unable to get value of part y" );

DEBUG_OUT( sprintf( BUG, "looked up part %d", db_part_id ), 2 );

// call the required null procedure
null_procedure( x, y, part_type_char );
}

CHECK_STATUS{ MtCommitTransaction( 0, 0 ),
"ERROR[o001: :100kup_measure] unable to commit current tramsaction" );

// stop the timer and save the elapsed time
results[i - 1].elapsed_time = lookup_timer.stop( );
}

// report the benchmark results
report_results( LOOKUP );

}
R
void ool::lookup_schema_oids( ) // private
{

DEBUG_INIT( "001" , "ool::lookup_schema_oids" );

DEBUG_OUT( "entering", 1 );

CHECK_STATUS( MtStartTransaction( 0 ),
"ERROR[001: :10ookup_schema_oids] unable to start a transaction" );

// lookup the schema for the part class
CHECK_STATUS( MtGetClass( Rpart_class, "part" ),
"Error[oo1: :1ookup_schema_oids] can’t find part class" );
CHECK_STATUS( MtGetAttribute( &part_id, "part id" ),
“Error[ool: :lookup_schema_oids] can’t find part id attribute" );
CHECK_STATUS( MtGetAttribute( &part_type, "part type" ),
"Exrror[ool::lookup_schema_oids] can’t find part type attribute" );
CHECK_STATUS( MtGetAttribute( &part_x, "part x" ),
"Error{ool: :1ookup_schema_oids] can’t find part x attribute” );
CHECK_STATUS( MtGetAttribute( &part_y, "part y" ),
"Error[ool: :lookup_schema_oids] can’t find part y attribute" );
CHECK_STATUS( MtGetAttribute( &part_build, “part build" ),
"Error[ool: :1ookup_schema_oids] can’t find part build attribute" );
CHECK_STATUS( MtGetRelationship( &part_connected_to, "part connected to" ),
"Exror[ool::lookup_schema_oids] can’t find part conmected to relationship" );
CHECK_STATUS( MtGetRelationship( &part_connected_from, "part connected from" ),
"Error{ool: :lookup_schema_oids] can’t find part connected from relationship" );
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// lookup the schema for the connection class
CHECK_STATUS( MtGetClass( 2connection_class, "connection" ),
*Error[ool: :1ookup.schema_oids] can’t find connection class" );
CHECK_STATUS( MtGetAttribute( &connection.type, "connection type" ),
“Exror[ool::lookup_schema_oids] can’t find comnection type attribute” );
CHECK_STATUS( MtGetAttribute( &connection_length, "connection length” ),
“Error[ool: :1ookup_schema_oids] can’t find connection length attribute” );
CHECK_STATUS( MtGetRelationship( &connection_to, “comnection to" ),
"Error[ool: :lookup_schema_oids] can’t find connection to relationship" );
CHECK_STATUS( MtGetRelationship( &connection_from, “connection from" ),
"Error[ool: :lookup_schema_oids] can’t find connection from relationship" );

CHECK_STATUS( MtCommitTransaction( 0, 0 ),
“ERROR[001: :1ookup_schema_oids] unable to commit current transaction" );

}
THIITIIIEIEEII I 00T IE 100002008002 000000008010010041081101011010118011117
void ool::report_results( int measurement ) // private
{
{ // tvwo debug INITs used in this function so hide this one from the other
DEBUG_INIT( "001" , "ool::report_results" );
DEBUG_OUT( "entering", 1 );
}
double cold_slapsed_time;
doudble total_after_first_iteration = 0.0;
double warm_elapsed_time;

// report the benchmark results
DEBUG_INIT( "RESULTS" , "ool::report_results" );

// determine the cold time
it ( measurement == REVERSE_TRAVERSAL )
// the reverse traversal times are normalized
cold_elapsed_time = results[0] .normalized_elapsed_time;
else
cold_elapsed_time = results[0].elapsed_time;

// calculate the warm time
for ( int i = 1 ; i <= NUM_BENCHMARK_ITERATIONS ; i++ ) {

// output detailed results if the "RESULTS" enviromment variable is set
// to at least a level of 1 (i.e. setenv RESULTS 1)
DEBUG_OUT( sprintf( BUG, "iteration %2d elapsed time %.3f sec”, i,
results[i - 1].elapsed_time ), 1 );
if ( measurement == FORWARD_TRAVERSAL ) {
DEBUG_OUT( sprintf( BUG, "(parts found %d)",
results[i - 1].num_parts_connected ), 1 );
}
it ( measurement == REVERSE_TRAVERSAL ) {
DEBUG_OUT( sprintf( BUG, "(parts found %d normalized time X.3f sec)",
results[i - 1].num_parts_connected,
results{i - 1] .normalized_elapsed_time ), 1 );
}

// add up the elapsed times (for all iterations after the first)
it (1 1= 1)
i? ( measurement == REVERSE_TRAVERSAL )
total_after_tfirst_iteration += results[i - 1].normalized_elapsed_time;
else
total_after_first_iteration += results[i - 1].elapsed_time;
}
varm_elapsed_time = total_after_first_iteration / ( NUM_BENCHMARK_ITERATIONS - 1 );

// output a quick summary of all the times
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for (i =1 ; i <= NUM_BENCHMARK_ITERATIONS ; i++ ) {
printf( " %7.3f", results[i - 1].elapsed_time );

}

// output the cold and varm results

print2( " C %7.3f", cold_elapsed_time );

print2( " W %7.3f\n", varn_slapsed_time );

}
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void 0ol::reverse_traversal_measure( )
{
DEBUG_INIT( “001" , "ool::reverse_traversal_measure" );
DEBUG_OUT( "entering”, 1 );
MtKey db_part;
int part_id;

// run the benchmark iterations
for ( int i = § ; i <= NUM_BENCEMARK_ITERATIONS ; i++ ) {

// start the timer
stopwatch traversal_timer;
traversal_timer.start( );

CHECK_STATUS( MtStartTransaction( 0 ),
“ERROR[001: :reverse_traversal_measure] unable to start a transaction" );

for ( int § = 1 ; j <= NUM_FORWARD_TRAVERSAL ; j++ ) {

// lookup a random part
part_id = (int)roll( 1, (long)num_parts, stream );
db_part = query_a_part( part_id ); // lookup the part

// tind all the parts which connect to this part (up to TRAVERSAL_DEPTH)
results[i - 1]).num_parts_connected = reverse_traversal( 0, db_part );
DEBUG_OUT( sprintf( BUG, “found Xd parts connected to part %d",
resulta[i ~ 1].num_parts_connected, part_id ), 2 );
}

CHECK_STATUS( MtCommitTransaction( 0, 0 ),
"ERROR[001: :reverse_traversal_measure] unable to commit current transaction” );

// stop the timer and save the elapsed time

results[i - 1].elapsed_time = traversal_timer.stop( );

// the results for the reverse traversal are normalized so that they

// may be compared to the forward traversal

// (multiply the time by num_nodes_visited_in_forward_traversal/N,

// vwhere N is the number of nodes actually visited in the reverse

{/ traversal)

results[i - 1].normalized_elapsed_time = results[i - 1].elapsed_time *
( (double)num_nodes_visited_in_forvard_traversal /
(double)results{i - 1].num_parts_connected );

}

// report the benchmark results
report_results( REVERSE_TRAVERSAL );
}
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2.2.10 oolschema.cc

The source code for the file colschema.cc is listed below. This file is the source file for the oolschema
program. The oolshema program loads (and can remove) the Q01 benchmark schema into the Matisse
database. The schema must be loaded before the bench program can be run.
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/s

MATISSE

"Object Operations Benchmark" R.G.G. Cattell and J. Skeen
Sun Microsysteas
ACH Transactions on Database Systems Vol. 17, No. 1, March 1992, Pages 1-31.

colschema.cc

Air Force Institute of Technology
Timothy J. Halloran
16 Sep 1993

This program creates or removes the MATISSE schema for the 001 benchmark.
This program requires linking to the "matisseDS" library, while the "bench"
program only requires linking to the "matisseDE" library (because it does
not modify the database schema). The use of the DE library for the "bench"
program was recommended by MATISSE to improve database performance.

./
$include<matisse.h>
#include<stdio.h>
#include<stdlib.h>
#include<string.h>
#include<debug.hh>
#include"macros.hh”

void create_schema( );
void remove_schema( );

#define TRUE 1
#define FALSE 0
#define SCEEMA_ERROR "ERROR[create_schema] error while creating schema”
FHPIEEITEIHITITIII R0 0TI 20000000020 008200012800000110110101801141117
main( int arge, char s+argv)
{

DEBUG_INIT( "MAIN" , "main" );

DEBUG_OUT( "entering", 1 );

MtDatabase db;

// check the command line arguments

it (argc < 4) {
fprintf( stderr, "ooischema [create|remove] [server] [databasel\n" );
return 1; // exit the program

}

char soperation = argvl[1];

it ( 1( !strcmp( operation, "create" ) || !strcap( operation, "remove" ) ) ) {
fprintf( stderr, "ERROR[main] the operation must be \"create\", or "

"\"tonovo\"\n" );

return 1; // exit the program

}

char *db_server = argv(2];

char #=db_name = argv[3];

// output a program title

printf( "001 BENCHMARK [MATISSE] Air Force Institute of Technology\n" );
print2( " MATISSE database \"%s\" on ¥s.\n", db_name, db_server );
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// commect to the MATISSE database
CHECX_STATUS( NtConnect( 2db, db_server, db_name,
| 3 /% priority */,
3 5 /¢ wait o/,
FALSE /* no setTimelnly s/ ),
“ERROR[main] unable to comnect to MATISSE database” );

‘ // set the context (so that only one database is selected)
| CHECK . .STATUS( MtSetContext( db ),
’ "ERROR[main] unable to set context to opened database” );

// create or delete the benchmark schema

iz ( !strcmp( operation, “create” ) ) {
printf( " SCHEMA CREATE\n" );
create_schema( );

}

else if ( !'streap( operation, "remove" ) ) {
printf( * SCHEMA REMOVE\n" );
remove_schema( );

}

// reset the context and close the dstabase
CHECK_STATUS( MtioContext( ),
"ERROR(main] unable to reset context" );
CHECK_STATUS( MtDisconnect( db ),
“ERROR[main] unadble to close the MATISSE database” );
}
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void create_schema( )
{
DEBUG_INIT( "MAIN" , "create_schema” );
DEBUG_OUT( "entering”, 1 );
MtKey connection_class, connection_type, connection_length;
MtKey connection_fros, connection_to;
MtType int_type[2];
HtKey part_class, part_id, part_type, part_x, part_y, part_build;
MtKey part_connected_from, part_connected_to;
int part_cardinality[2];
MtType string_type[1];

int_type[0] = MTNIL;
int_type[1] = MTS32;
part_cardinality[0] = 0;
part_cardinality[1] = -1;
string_type[0] = MISTRING;

CHECK_STATUS( MtStartTransaction( 0 ),
"ERROR[create_schema] unable to start a transaction" );

// create classes

CHECK_STATUS( MtCreateObject( &part_class, "class" ),
SCHEMA_ERROR );

CHECK_STATUS( MtSetValue( part_class, "external name", MTSTRING, "part", 0 ),
SCHEMA_ERROR ) ;

CHECK_STATUS( MtCreateObject( &connection_class, "class" ),
SCHEMA_ERROR ) ;

CHECK_STATUS( MtSetValue( connection_class, "external name", MTSTRING,
“connection”", 0 ),
SCBEMA_ERROR ) ;

// create attributes
CHECK_STATUS( MtCreateObject( &part_id, "attribute" ),
SCHEMA_ERROR ) ;




CEECK_STATUS( MtSetValue( part_id, "external name", NTSTRING, “part id", 0 ),
SCHEMA_ERROR ) ;

CHECK_STATUS( MtSetValue( part_id, “make entry function", MTSTRING,
“make-entry”, 0 ), SCHEMA_ERROR );

CEECK_STATUS( MtSetValue( part.id, "type", MTS32_LIST, int_type, 1, 2 ),
SCHEMA_ERROR ) ;

CHECK_STATUS( MtCreatelbject( &part_type, "attribute” ),
SCHEMA _ERROR ) ;

CEECK_STATUS( MtSetValue( part_type, "external name", MTSTRING, "part type", 0 ),
SCHEMA_ERROR ) ;

CHECK_STATUS( MtSetValue( part_type, "type", NTS32.LIST, string.type, 1, 1),
SCHEMA_ERROR ) ;

CHECK_STATUS( MtCreateObject( &part_x, "attribute” ),
SCHEMA_ERROR );

CHECK_STATUS( MtSetValue( part.x, "external name", MISTRING, "part x", 0 ),
SCHEMA_ERROR ) ;

CHECK_STATUS( MtSetValue( part_x, "type", MTS32_LIST, int_type, 1, 2),
SCHEMA_ERROR ) ;

CHECK_STATUS( MtCreateObject( &part_y, "attribute" ),
SCHEMA_ERROR ) ;

CBECK_STATUS( MtSetValue( part.y, "external pame", MTSTRING, "part y*, 0 ),
SCHEMA _ERROR ) ;

CHECK_STATUS( MtSetValue( part_y, "type", MTS32_LIST, int_type, 1, 2 ),
SCHEMA_ERROR ) ;

CHECK.STATUS( MtCreateObject( &part_build, "attribute" ),
SCHEMA_ERROR ) ;

CHECK_STATUS( MtSetValue{ part_build, "external name", MTSTRING, "part build”, 0 ),
SCEEMA_ERROR ) ;

CHECK_STATUS( MtSetValue( part_build, “type", MIS32_LIST, int.type, 1, 2 ),
SCHEMA _ERROR ) ;

CHECK_STATUS( KtCreatelbject( &connection_type, "attribute" ),
SCHEMA_ERROR ) ;

CHECK_STATUS( MtSetValue( connection_type, "external name", MTSTRING,
"connection type", 0 ), SCHEMA_ERROR );

CHECK_STATUS( MtSetValue( connection_type, "type", MIS32_LIST, string_type, 1, 1),
SCHEMA_ERROR ) ;

CHECK_STATUS( MtCreateObject( &Zconnection_length, "attribute” ),
SCHEMA_ERROR ) ;

CHECK_STATUS( MtSetValue( connection_length, "external name", MISTRING,
“connection length", 0 ), SCHEMA_ERROR );

CHECK_STATUS( MtSetValue( connection_length, "type", MTS32_LIST, int_type, 1, 2 ),
SCHEMA_ERROR ) ;

// add relationships

CHECK_STATUS( MtCreateObject( &part_connected_to, "relationship" ),
SCHEMA _ERROR ) ;

CHECK_.STATUS( MtSetValue( part_connected_to, "external name", MISTRING,
"part connected to", 0 ), SCEEMA_ERROR );

CHECK_STATUS( MtSetValue( part_connected.to, "cardinality", MTS32_LIST,
part_cardinality, 1, 2 ), SCHEMA_ERROR )

CHECK_STATUS( MtAdds ( part. ted_to, "s 8",
connection_class,MTAPPEND ), SCHEMA_ERROR );

CHECK_STATUS( MtCreateObject( &connection_from, "relationship" ),
SCHEMA_ERROR ) ;
CHECK_STATUS( MtSetValue( connection_from, "external name", MTSTRING,
“comnection from", O ), SCHEMA_ERROR );
CHECK_STATUS( MtAddSuccessor( connection.from, "successors", part_class, MTAPPEND ),
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SCHEMA_ERROR ) ;
CHECK_STATUS( MtAddSuccessor( connection_from, "inverse relationship”,
part_connected_to, MTAPPEND ), SCHEMA_ERROR );

CHECK_STATUS( MtCreateObject( &part._connected_from, "relationship” ),
SCHEMA _ERROR ) ;

CHECK_STATUS( MtSetValue( part_connected_from, "external name”, MTSTRING,
"part connected from", 0 ), SCHEMA_ERROR );

CHECK_STATUS( MtSetValue( part_connected_from, "cardinality”, NTS$32_LIST,
part_cardinality, 1, 2 ), SCHEMA ERROR );

CHECK_STATUS( MtAddSuccessor( part_connected_from, "successors”,
connection_class, MTAPPEND ), SCEEMA_ERROR );

CHECK_STATUS( MtCreateObject( &connection_to, "relationship"” ),
SCHEMA_ERROR ) ;

CHECK_STATUS( MtSetValue( connection_to, "external name", NTSTRING,
"connection to", 0 ), SCHEMA_ERROR );

CHECK_STATUS( MtAddSuccessor( connection_to, "successors”, part_class, NTAPPEND ),
SCHEMA_ERROR ) ;

CHECK_STATUS( MtAddSuccessor( connection_to, "inverse relationship”,
part_connected_from, MTAPPEND ), SCHEMA_ERROR );

// add successors

CHECK_STATUS( MtAddSuccessors( part_class, "attributes”, 5, part_id,
part_type, part_x, part_y, part_build ), SCHEMA_ERROR );

CHECK_STATUS( MtAddSuccessors( part_class, "relationships", 2,
part_connected_to, part_connacted_from ), SCHEMA_ERROR );

CHECK_STATUS( MtAddSuccessors( connection_class, "attributes”, 2,
connection_type, connection_length ), SCHEMA_ERROR );

CHECK_STATUS( MtAddSuccessors{ connection_class, "relationships", 2,
connection_from, connection_to ), SCEEMA_ERROR );

CHECK_STATUS( MtCommitTramsaction( 0, 0 ),
“ERROR[create_schema] unable to commit current transaction" );

}
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void remove_schema( )
{
DEBUG_INIT( "MAIN" , "remove_schema" );
DEBUG_OUT( “entering", 1 );
MtKey connection_class, connection_type, connection_length;
MtKey connection_from, connection_to;
MtKey part_class, part_id, part_type, part_x, part_y, part_build;
MtKey part_connected_from, part_connected_to;

CHECK_STATUS( MtStartTransaction( 0 ),
"ERROR[remove_schema] unable to start a transaction" );

// lookup the schema for the part class
CHECK_STATUS( MtGetClass( &part_class, "part" ),
"Error [remove_schema] can’t find part class" );
CHECK_STATUS( MtGetAttribute( part_id, "part id" ),
"Error [remove_schema] can’t find part id attribute” );
CHECK_STATUS( MtGetAttribute( &part_type, "part type" ),
"Error([remove_schema] can’t find part type attribute" );
CHECK_STATUS( MtGetAttribute( &part_x, "part x" ),
"Error [remove_schema] can’t find part x attribute” );
CHECK_STATUS( MtGetAttribute( &part_y, "part y" ),
“Error[remove_schema] can’t find part y attribute" );
CHECK_STATUS( MtGetAttribute( &part_build, "part build” ),
"Error(remove_schema] can’t find part build attribute" );
CHECK_STATUS( MtGetRelationship( &part_connected_to, "part connected to" ),
"Error[remove_schema] can’t find part connected to relationship" );
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CHECK_STATUS( MtGetRelationship( &part_connected_from, "part connected from" ),
"Error [remove_schema] can’t find part comnected from relationship” );

// lookup the schema for the connection class
CHECK_STATUS( MtGetClass( &connection_class, "connection" ),
“Exrror [remove_schema] can’'t find connection class® );
CHECK_STATUS( MtGetAttribute( &connection_type, "connection type" ),
“Ervor [remove_schema] can’t find connection type attribute” );
CHECK_STATUS( MtGetAttribute( &connection_length, “connection lenmgth" ),
“Error [remove_schema] can’t find connection length attribute" );
CHECK_STATUS( MtGetRelationship( Zconnection_to, "conmection to" ),
"Error (remove_schema] can’t find connection to relationship” );
CHRECK_.STATUS( MtGetRelationship( &connection_from, "connection frow" ),
"Exrror [remove_schema] can’t find connection from relationship” );

// remove the part class schema
CHECK_STATUS( MtRemoveObject( part_class ),

"Error(remove_schema] can’t remove part class" );
CHECK_STATUS( MtRemoveObject( part_id ),

"Error{remove_schema] can’t remove part id attribute" );
CHECK_STATUS( MtRemoveObject( part_type ),

*Exror [remove_schema] can’t remove part type attribute” );
CHECK_STATUS( MtRemoveObject( part_x ),

"Exrror [remove_schema] can’t remove part x attribute” );
CHECK_STATUS( MtRemoveObject( part.y ),

"Error [remove_schema] can’t remove part y attribute" );
CHECK_STATUS( MtRemoveObject ( part_build ),

"Error [remove_schema] can’t remove part build attribute” );
CHECK_STATUS( MtRemoveObject( part_connected_to ),

"Error[remove_schema] can’t remove part connected to relationship" );
CHECK_STATUS( MtRemoveObject{ part_connected_from ),

“Error [remove_schema] can’t remove part connected from relationship" );

// remove the connection class schema
CHECK_STATUS( MtRemoveObject( connection_class ),
"Error [remove_schema] can’t remove connection class" );
CHECK_STATUS( MtRemoveObject( connection_type ),
"Error[remove_schema] can’t remove connection type attribute" );
CHECK_STATUS( MtRemoveObject( connection_length ),
"Error[remove_schema] can’t remove connection length attribute" );
CHECK.STATUS( MtRemoveObject( connection_to ),
"Error [remove_schema] can’t remove connection to relationship" );
CHECK.STATUS( MtRemoveObject( connection_from ),
"Error [remove_schema] can’t remove connection from relationship" );

CHECK_STATUS( MtCommitTransaction( 0, 0 ),
"ERROR[remove_schema] unable to commit current transaction” );

}
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2.2.11 params.hh

The source code for the file params.hh is listed below. This file defines several constant parameters which
the OO1 benchmark implementation requires.

#$ifndef __PARAMS_HH
#detine __PARAMS_HH

I*
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"Object Operations Benchmark" R.G.G. Cattell and J. Skeen
Sun Microsysteas
ACH Transactions on Database Systems Vol. 17, No. i, March 1992, Pages 1-31.

params.hh

Air Force Institute of Technology
Timothy J. Halloran
31 Jul 1993
*/
// definition of the number of comnections for each part (3 for 001)
$define NUM_CONNECTIONS 3
// detinition of the depth of the forward and reverse traversals (7 for 001)
#define TRAVERSAL_DEPTH 7
// detinition of the locality of reference value (1 for 001 which means that
// 90% of the connections are randomly selected among the 1% of the parts
// which are closest (in terms of part id), and the rest of the connections
// are made to any randomly selected part.
#define LOCALITY_OF REFERENCE 1
// detinitions to create a 10 year range of dates
#define JAN_1_1980 315650800
#define JAN_1_1990 631170000
// 001 benchmark parameters
#define NUM_BENCHMARK_ITERATIONS 10
#define NUM_LOOKUP 1000
#define NUM_FORWARD_TRAVERSAL 1
#detine NUM_REVERSE_TRAVERSAL 1
#define NUM_INSERT 100
#endit __PARAMS_HH

2.2.12 part.hh

The source code for the file pert.hh is listed below. This file defines the non-persistent methods to be used
with the part class.

#ifndef __PART_HH
#define __PART_HBE

/e
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"Object Operations Benchmark" R.G.G. Cattell and J. Skeen
Sun Microsystems
ACM Transactions on Database Systems Vol. 17, No. 1, March 1992, Pages 1-31.

part.hh

Air Force Institute of Technology

Timothy J. Halloran

02 Aug 1993

*/
MtKey new_part( int new_id, char *new_type, int new_x, int new_y, long nev_build );
void delete_part( int part_id );
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MtKey query.a_part( int part_id );

int forward_traversal( int current_level, MtKey db_part );
int reverse_traversal( int current_level, MtKey db_part };
Sendif __PART_HH

2.2.13 part.cc

The source code for the file part.cc is listed below. This file implements the non-persistent methods for the
part class.

/»
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"Object Dperations Benchmark" R.G.G. Cattell and J. Skeen
Sun Microsystems
ACM Transactions on Database Systems Vol. 17, No. 1, March 1992, Pages 1-31.

part.cc

Air Force Institute of Technology
Timothy J. Halloran
02 Aug 1993

Revisions:
16 Sep 1993 -TJH~ Changed use of several API functions to Mt_* functions,
(which use 0IDs, rather than character strings) from
Mt+* functions. This was recommended by MATISSE to
improve performance.
./
#include<matisse.h>
#include<stdlib.h>
#include<debug.hh>
#include"part.hh"
#include"ool.bh"
#include"nullproc.hh”
#include"params.hh"
#include"macros.hh"
T1111110101000000002070800088070100710000010018000100710201811111111111
MtKey new_part( int new_id, char *new_type, int new_x, int new.y, long new_build )
{

DEBUG_INIT( "PART" , "new_part" );
DEBUG_OUT( "entering", 1 );
MtKey new_part;

CHECK_STATUS( Mt_CreateObject( &new_part, ool::part_class ),
“ERROR[new_part] unable to create a part instance" );

CHECK_STATUS( Mt_SetValue( new_part, ool::part_id, MTS32, &new_id, NULL ),
"ERROR[new_part] unable to set the part id" );

CHECK_STATUS( Mt_SetValue( new_part, ool::part_type, MISTRING , new_type, NULL ),
“ERROR[new_part] unable to set the part id" );

CHECK_STATUS( Mt_SetValue( new_part, ool::part_x, MTS32, &new.x, NULL ),
“ERROR[new_part] unable to set the part x" );

CHECK_STATUS( Mt_SetValue( new_part, ool::part_y, MTS32, &new.y, NULL ),
“ERROR[new_part] unable to set the part y" );

CHECK_STATUS( Mt_SetValue( new_part, ool::part_build, MTS32, &new_build, NULL ),
"ERROR[new_part] unable to set the part build" );
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return ( new_part );
}
T1111177700008000010000000700000070000070870008007000188100011011¢11117
void delete_part{ int part_id )
{

DEBUG_INIT( "PART" , "delete_part"” );

DEBUG_OUT( "entering”, 1 );

MtKey a_connection;

MtStream connection_stream;

MtKey connections_to_delete[100]; // hope this is large enough!

int num_connections_to_deletes;

MtSize num_of _parts;

char part_id_string[20];

MtKey #table_of_parts;

// query the part which 13 going to be deleted
// (don’t use the "query_a_part" function because if there is more than
// one (or zero) we still want the parts deleted)
sprintf( part_id_string, "Xd", part_id );
CHECK_STATUS( Mt_MGetObjectsFromEP( &num_of_parts, ktable_of_parts,
part_id_string, ool::part_id, ooi::part_class ),
"ERROR[delete_part] object get from entry point failed" );;

while (num_of_parts-- ) {

// need to remove all connections to and from this part to keep the
// database consistant

// delete all the connections from this part to other parts

num_connections_to_delete = 0;

CEECK_STATUS( Mt_OpenRelStream( &connection_streanm,
table_of_parts{num_of_parts], ool::part_connected_to ),
"ERROR[delete_part] unable to open a stream on the connections" );

while ( MtNextObject( connection_stream, *a_connection ) == MATISSE_SUCCESS) {
connections_to_delete[num_connections_to_delete] = a_connection;
num_connections_to_delete++;

DEBUG_OUT( "found a connection to", 2 );

}

CHECK_STATUS( MtCloseStream( connection_stream ),

"ERROR[delete_part] can’t close the connection stream" );

// delete all the connections found (the inverse relationship will take

// care of the other side of the relatiomship)

while (num_connections_to_delete-~) {

CHECK_STATUS(
MtRemoveObject( connections_to_delete[num_connections_to_delete] ),
"ERROR[delete_part] unable to remove a connection object” );
}

// delete all the comnections to this part from other parts

num_connections_to_delete = 0;

CHECK_STATUS( Mt_UpenRelStream( &connection_stream,
table_of_parts[num_of_parts], ool::part_connected_from ),
"ERROR[delete_part] unable to open a stream on the connections" );

while ( MtNextObject( connection_stream, &a_connection ) == MATISSE_SUCCESS) {
connections_to_delete[num_connections_to_delete] = a_connection;
num_connections_to_delete++;

DEBUG_OUT( "found a connection from", 2 );

}

CHECK_STATUS( MtCloseStream( connection_stream ),

"ERROR[delete_part] can’t close the connection stream" );

// delete all the connections found (the inverse relationship will take

// care of the other side of the relationship)

while (num_connections_to_delete--) {
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CHECK_STATUS(
MtRemoveObject( connections_to_delete[num_connections_to_delete] ),
"ERROR[delete_part] unable to remove a connection object" );
}

// remove the part
CHECK_STATUS( MtRemoveObject( table_of_parts[num_of_parts] ),
"ERROR [delete_part] unable to remove an part object" );
}
free( table_of_parts );
}
LI1000700000000 0007 0000000000800780000180718000000712101011181110118117
MtKey query_a_part( int part_id )

DEBUG_INIT( "PART" , “"query_a_part" );
DEBUG_OUT( "entering”, 1 );

MtKey »table_of_parts;

MtSize num_of _parts;

char part_id_string[20];

MtKey return_part_id;

// query the part

sprintf( part_id_string, "%d", part_id );

CHECK_STATUS( Mt_MGetObjectsFromEP( &num_of_parts, &table_of_parts,
part_id_string, ool::part_id, ool::part.class ),
“ERROR[query_a_part] MATISSE failed query for a part” );

if ( num_of_parts !=1 ) {

MtPError( “ERROR[query_a_part] found none (or to many) parts" );

}

return_part_id = table_of_parts[0];

free( table_of_parts );

return ( return_part_id );
}
HHHIIIHITIII D000 L2001 000000000708007000010100001001111111111117
int forward_traversal( int current_level, MtKey db_part )
{

DEBUG_INIT( "PART" , "forward_traversal” );

DEBUG_OUT( "entering", 1 );

MtKey a_connection;

MtStream connection_stream;

MtS32 db_part_id;

MtSize num_of_parts;

MtChar part_type[11];

MtSize size;

MtKey *=table_of_parts;

MtType type;

int x;

int y;

// read the part’s "id"

size = gizeof( db_part_id );

CHECK_STATUS( Mt_GetValue( db_part, ool::part_id, &type, &db_part_id, NULL,
&sizc. NULL ),
"ERRTR[forvard_traversal] unable to get value of part id" );

// read the part’s "type"

size = gizeof( part_type );

CHECK_STATUS( Mt_GetValue( db_part, ool::part_type, &type, part_type, NULL,
gsize, NULL ),
“ERROR[forvard_traversal] unable to get value of part type" );

// read the part’s "x" and "y" values

size = sizeof( x );

CHECK_STATUS( Mt_GetValue( db_part, ool::part_x, &type, &x, NULL, &size, NULL ),
"ERROR [forvard_traversal] unable to get value of part x" );
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size = sizeof(y );
CHECK_STATUS( Mt _GetValue( db_part, ool::part_y, &type, &y, WULL, &size, NULL ),
"ERROR[forvard_traversal] unable to get value of part y" );

DEBUG.OUT( sprintf( BUG, "part id %6d (level %d)", db_part_id, current_level ), 2 );

// call the required null procedure
null_procedure( x, y, part_type );

int num_parts_connected = 0;
it ( current_level < TRAVERSAL_DEPTH ) {

CHECK_STATUS( Mt_OpenRelStream( Xconnection_stream, db_part,
ool::part_connected_to ),
"ERROR[forvard_traversal] unable to open a stream on the comnections" );

while ( MtNextObject( comnection_stream, &a.connection ) == MATISSE_SUCCESS ) {

CHECK_STATUS( Mt_MGetSuccessors( &num_of_parts, &table_of_parts,
a_connection, ool::connection_to ),
"ERROR[forvard_traversal] unable find successors of connection to" );

if ( num_of_parts !s 1 ) {
MtPError( "ERROR[forward_traversal] found none (or to many) parts" );
}
num_parts_connected +=
forward_traversal( current_level + 1, tabla_of_parte[0] );
}
CHECK_STATUS( MtCloseStream( connection_stream ),
"ERROR[forvard_traversal] can’t close the connection stream" );
}
return ( num_parts_connected + 1 );
}
I i
int reverse_traversal( int current_level, MtKey db_part )
{
DEBUG_INIT( "PART" , "reverse_traversal" );
DEBUG_OUT( "entering", 1 );
MtKey a_connection;
MtStream connection_stream;
MtS32 db.part_id;
MtSize num_of_parts;
MtChar pert_typel[1i];
MtSize size;
MtKey stable_of_parts;
MtType type;
int x;
int y;

// read the part’s "id"

size = sizeof( db_part_id );

CEECK_STATUS( Mt_GetValue( db_part, ool::part_id, &type, &db_part_id, NULL,
&size, NULL ),
"ERROR[reverse_traversal] unable to get value of part id" );

// read the part’'s "type"

size = sizeof( part_type );

CHECK_STATUS( Mt_GetValue( db_part, ool::part_type, &type, part_type, NULL,
&size, NULL ),
"ERROR[reverse_traversal] unable to get value of part type" );

// read the part’s "x" and "y" values

size = sizeof( x );

CHECK_STATUS( Mt_GetValue( db._part, ool::part._x, &type, &x, NULL, &size, NULL ),
"ERROR[reverse_traversal] unable to get value of part x" );

size = sizeof( y );
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CHECK_STATUS( Mt_GetValue( db_part, ool::part.y, &type, &y, NULL, ksize, NULL ),
"ERROR[reverse_traversal] unable to get value of part y" );

DEBUG_O0UT( sprintf( BUG, "part id X6d (level %d)", db_part_id, current_level ), 2 );

// call the required null procedure
null_procedure( x, y, part_type );

int num_parts_connected = 0;
it ( current_level < TRAVERSAL_DEPTH ) {

CHECK_STATUS( Mt_OpenRelStream( Xconnection_stream, db_part,
ool: ‘part_connected_from ),
"ERROR[reverse_traversal] unable to open a stream on the connections" );

while ( MtNextObject( connection_stream, &a_connection ) == MATISSE_SUCCESS ) {

CHECK_STATUS( Mt_MGetSuccessors( &num_of_parts, $table_of_parts,
a_connection, ool::connection_from ),
"ERROR[reverse_traversal] unable find successors of connection from" );

it ( num_of_parts !'= 1 ) {
MtPError( "ERROR[reverse_traversal] found none (or to many) parts" );
}
num_parts_connected +=
reverse_traversal( current_level + 1, table_of_parts[0] );
}
CHECK_STATUS( MtCloseStream( connection_stream ),
*ERROR[reverse_traversall can’t close the connection stream” );
}
return ( num_parts_connected + 1 );
}
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2.3 ObjectStore Implementation

This section lists the source code for the ObjectStore implementation of the OO1 benchmark created for this
research. The implementation was created on version 2.0.1 of ObjectStore using the C++ DML API. The
ObjectStore OO1 benchmark source code builds one executable program, the bench program. The source
files in this implementation are shown in Figure 3. The files debug.hh, dice.hh, dice.cc, pmmlcg.h, pmmlicg.c,
stopwtch.hh, and stopwtch.cc are not listed, because they were described (with a full source code listing) in
[2]. The following subsections list the source code for the other files shown in Figure 3.

2.3.1 Makeflle
The Makefile for the ObjectStore OO1 benchmark source code is listed below.

include $(0S_ROOTDIR)/etc/ostore.mk

0S_COMPILATION_SCHEMA _DB_PATH=
prowler:/usr3/databases/ostore_data/ool.comp_schema

0S_APPLICATION_SCHEMA_DB_PATH=
prowler:/usr3/databases/ostore_data/ool.app_schema

TRTRNRIRRRNINRISEY L2222 2222222 L4 THERES * LA 2422222

t

# If debug output is desired uncomment the "CCFLAGS" definition with
# "-DDEBUG" in it. Only one definition should be uncommented.

|

$CCFLAGS=-1. -DDEBUG -gx

CCFLAGS=-I. ~gx

L2 22 LA 4 4 L2 2 LA add sl dd 2 L 24 * L 4.4 LA L2
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— Makefile
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— nullproc.hh

— nullproc.cc

—ool.hh

—o0ol.cc

— params.hh

— part.hh

— part.cc

— pmmlcg.h

— pmmlcg.c

stopwtch.hh

-~ stopwtch.cc

Figure 3: ObjectStore OO1 Benchmark Source Code Files




LDFLAGS=-g
LDLIBS=~]loscol -los
SOURCES=bench.cc connect.cc nullproc.cc ool.cc part.cc stopwtch.cc

dice.cc pamlcg.c
OBJECTS=bench.o connect.o nullproc.o ocoli.o part.o stopwtch.o dice.o pmmlcg.o
EXECUTABLES=bench

all: ${EXECUTABLES}

bench: bench.o 0ol.0 part.o connect.o nullproc.o stopwtch.o dice.o pmmlcg.o
${LINK.cc} ~o bench \
bench.o ool.o part.o connect.o nullproc.o stopwtch.o dice.o pmmlcg.o \
${LDL1BS}

clean:
rm -2 ${EIECUTABLES} ${0BJECTS}
osrm -f /usr3/databases/ostore_data/ool.comp_schema

depend:
osmakedep .depend $(CCFLAGS) $(CPPFLAGS) -files $(SOURCES)

include .depend

2.3.2 bench.cc

The source code for the file bench.cc is listed below. This file provides a driver for the benchmark. It consists
of a main program which connects to the Itasca database, then performs the benchmark operation specified
on the command line.

/*
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"Object Operations Benchmark"” R.G.G. "_ttell and J. Skeen
Sun Microsystems
ACM Transactions on Database Systems Vol. 17, No. i, March 1992, Pages 1-31.

bench.cc

Air Force Institute of Technology
Timothy J. Halloran
06 Jul 1993

This program performs all the benchmark measurements for the 001 benchmark.
The following benchmark operations are supported: database creation (and
load), lookup, forward traversal, reverse traversal, insert, and database
clear (and destroy).

Revisions:

19 Jul 1993 -TJH- Added support to "clear"” the benchmark database.

18 Aug 1993 -TJH- Added code so that ObjectStore would not try to read the
entire segment at a time (bad for large database) and
also set the fetch policy to os_fetch_page.

18 Aug 1993 -TJH- Changed out random number gemerator.

*/
#include<ostore/ostore.hh>
#inc.:de<ostore/coll.hh>
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$include<ostore/relat.hh>
#include<stdio.h>
$include<stdlib.h>
#include<debug.hh>
#include"col.hh"

$define TRUE 1
$define FALSE 0

os_database *db = 0; // required to be here by ObjectStore
LHIIIIITTILELITEE00 000100 TE 10 ETE000000000000800100001010810110111011181011
main{ int argc, char ssargv)
{

DEBUG_INIT( "MAIN" , “main" );

DEBUG_OUT( "entering", 1 );

// check the command line arguments
it ( argec < B) {
fprintf( stderr, "bench [operation] [database] "
"[# of parts] [random stream]\n" );
return 1; // exit the program

}
char *operation = argv{1];
it ( '( !strcmp( operation, "load" ) || !strcmp( operatiom, "lookup" ) ||

tstremp( operation, "ftrav" ) |! !strcmp( operation, "rtrav" ) |i
!strcap( operation, "insert" ) || !strcmp( operation, "clear" ) ) ) {
fprintf( stderr, "ERROR[main] the operation must be \"load\", \"lookup\", "
"\"ftrav\", \"rtrav\", \"insert\", or \"clear\"\n" );
return 1; // exit the program
}
char *db_neme = argv[2];
int num_parts = atoi( argv[3] );
it ( ( num_parts != 20000 ) && ( num_parts != 200000 ) )
fprintf( stderr, "WARNING[main] the number of parts is not 20,000 or 200,000\n" );
int stream = atoi( argv(4] );
it ( ( stream < 1 ) [l ( stream > 100 ) ) {
fprintf( stderr, "ERROR[main] the stream is not between 1 and 100\n" );
return 1; // exit the program
}

// output a program title

printf( "001 BENCHMARK [OBJECTSTORE] Air Force Institute of Technology\n" );

printf( " ObjectStore database \"%s\" with %d parts (random stream %4).\n",
db_name, num_parts, stream );

// initialize ObjectStore
objectstore::initialize( );
os_collection::initialize( );

// open (or create for "load" operation) the database
it ( !strcmp( argv[1], "load" ) )

db = os_database::create( db_name );
else

db = os_database::open{ db_name );

// tell ObjectStore not to read the entire segment
db->set_read_vhole_segment( FALSE );

// set the fetch policy of ObjectStore to fetch a number of bytes at a time
db->set_fetch_policy( os_tetch_page, FETCH_SIZE_IN_BYTES );

// create a single 001 benchmark object
ool o0ol_benchmark( num_parts, stream );
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// pertorm the benchmark measurement requested on the command line

if ( !strcap( operation, "load” ) ) {
printz( * LOAD\n" );
ool _benchmark.load( );

}

else if ( !atrcmp( operation, "lookup” ) ) {
priatf( " LOOKUP\n" );
001 _benchmark.lookup_measure( );

}

else if ( !strcmp( operation, "ftrav" ) ) {
print£( * PORWARD TRAVERSAL\n" );
001_benchmark.forward_traversal_measure( );

}

else if ( !strcap( operation, “rtrav" ) ) {
printf( * REVERSE TRAVERSAL\n" );
o0ol_benchmark.reverse_traversal_ measure( );

}

else if ( !strcmp( operation, "ingert" ) ) {
printf( " INSERT\n" );
001_benchmark.insert_measure( );

}

else if ( !strcmp( operation, "clear" ) ) {
printf( " TLEAR\n" );
o0o1_benchmark.clear( );

}

db->close( );

}
THIITEIIRIN 200000000000 0000008000800070100000100100100010810111111011

2.3.3 connect.hh
The source code for the file connect.hh is listed below. This file defines the connection class.

#ifndef __CONNECT.HH
#define __CONNECT_HE

/*
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"Object Operations Benchmark” R.G.G. Cattell and J. Skeen
Sun Microsystems
ACHM Transactions on Database Systems Vol. 17, No. 1, March 1992, Pages 1-31.

connect .hh

Air Force Institute of Technology
Timothy J. Halloran
18 Jun 1993
./
extern os_databases db;
class part;

class connection {

public:
part sfrom inverse_member connected_to;
part »to inverse_member connected_from;
char type[11];
int length;




connection( part *new_from, part *mev_to, char *nev_type, int nev_length );
“connection( );

3

Sendif __CONNECT_HH

2.3.4 connect.cc

The source code for the file connect.cc is listed below. This file implements the methods for the connection
class.

/e
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"Object Operations Benchmark" R.G.G. Cattell and J. Skeen
Sun Microsystems
ACM Transactions on Database Systems Vol. 17, No. 1, March 1992, Pages 1-31.

connect.cc

Air Force Institute of Techmology
Timothy J. Halloran
19 Jun 1993

Revisions:
06 Jul 1993 -TJE- Changed all the debug output to use the "debug.hh" macros.
29 Jul 1993 -TJH- Added a destructor so that connection objects can delete
themselves.
./
sinclude<ostore/ostore.hh>
#include<ostore/coll.hh>
#include<ostore/relat.hh>
#include<debug.hh>
#include"part.hh"
#include"connect .hh"
LIIEIIIIENI 001000000001 100000107180110101101101011101101801111117
connection: :connection( part *new_from, part enew_to, char snev_type,
int nev_length )

DEBUG_INIT( "CONNECTION" , “connection::connection” );
DEBUG_OUT( "entering", 1 );

from = new_from;
to = new_to;
strepy( type, new_type );
length = new_length;
}
I71I1170000 10000110702 0000 0010000 000800700000012011071108018181111111¢
connection: : “connection( )
{
DEBUG_INIT( “CONNECTION" , "connection::“connection" );
DEBUG_OUT( "entering", 1 );

from->connected_to.remove( this );
to->connected_from.remove( this );

}
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2.3.5 nullproc.hh

The source code for the file nullproc.hh is listed below. This file defines the null procedures which are required
to be called at certain points in the OO1 benchmark.

$ifndet __NULLPROC_ER
#define __NULLPROC_RH

/s
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"Object Operations Benchmark" R.G.G. Cattell and J. Skeen
Sun Microsystems
ACM Transactions on Database Systems Vol. 17, No. 1, March 1992, Pages 1-31.

nullproc.hh

Air Force Institute of Technology
Timothy J. Halloran
19 Jun 1993

Revisions:

01 Jul 1993 -TJE- The function "null_procedure_1()" was changed to
"null_procedure”.

./

void null_procedure( int x, int y, char stype );

void null_procedure_get_x_y( int& new_x, int& new_y, int stream );

S$endif __NULLPROC_BR

2.3.6 nullproc.cc

The source code for the file nullproc.cc is listed below. This file implements the null procedures which are
required to be called at certain points in the OO1 benchmark.

/*

SRses 28888

¢ s s s

| s s &8

s s s ] s 0BJECTSTORE
] s  J ]

] s s ] ]

"Object Operations Benchmark"” R.G.G. Cattell and J. Skeen
Sun Microsystems
ACM Transactions on Database Systems Vol. 17, No. 1, March 1992, Pages 1-31.

nullproc.cc

Air Force Institute of Technology
Timothy J. Halloran

19 Jun 1993

Revisions:

01 Jul 1993 -TJA- The function "null_procedure.1()" was changed to
"null_procedure".
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s/
sinclude<stdio.h>
sinclude<dice.hh>

#define TRUE 1
#detfine FALSE 0
static int debug = FALSE;
THIIIEIIEIE LI E R 200000000 80000100787010000000000111101110811811117
void null_procedure( int x, int y, char stype )
{
// this procedure does nothing (a null procedure)
// (a special debug scheme is used here so that even a very smart
// compiler will still make this procedure call)
if (debug)
printf( *[null_procedure] %54 %64 %s\n", x, y, type );
}

1010000011111 8000700000010010100111111111
void null_procedure_get_x_y( int& new_x, intk new_y, int stream )
{

new_x = (int)roll( 0, 99999, stream );

new_y = (int)roll( 0, 99999, stream );

HINITITRII LR E LR LR E1 0018 L 10000008 0000000007 88111

2.3.7 ool.hh

The source code for the file ool.hh is listed below. This file defines the OO class. This class implements

the benchmark measures and reporting functions required by the O0O1 benchmark. The 00! class is non-
persistent.

sifndet __001_HH
#detine __001_HE

/»

#8832 SR8 |

# 8 s &

f 2% s &8

L J [ ] 4 OBJECTSTORE
# L 2%  J J

$ s s  J  J

"Object Operations Benchmark" R.G.G. Cattell and J. Skeen
Sun Microsystems
ACH Transactions on Database Systems Vol. 17, Ko. 1, March 1992, Pages 1-31.

ool.hh

Air Force Institute of Technology
Timothy J. Halloran
06 Jul 1993

Revisions:
07 Jul 1993 -TJH- The variable "num_parts” was added as a class attribute,
and removed as a parameter to every class method.
./
#$include"connect.hh"
#include”part.hh"
#include”"params.hh"

struct benchmark_results_type {

double elapsed_time;
double normalized_elapsed_time;
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int num_parts_comnected;
};

class ool {
int num_nodes_visited_in_foruard_traversal;
int num_parts;
benchmark_results_type results[NUM_BENCEMARK_ITERATIONS];
int stream; // for the random number generator
part screate_a_part( int part._id );
void create_connections( part =db_part, int num_parts );
void report_results( int measurement );
public:
oo1( int num_parts, int stream );
void clear( );
void forward_traversal_measure( );
void insert_measure{ );
void load( );
void lookup_measure( );
void reverse_traversal_measure( );
)
#endif __001_HH

2.3.8 ool.cc

The source code for the file oo1.cc is listed below. This file implements the 001 class. This class implements
the benchmark measures and reporting functions required by the O0O1 benchmark. The OO class is non-
persistent.

/e

28888 SasEs $

s s [ 2

s s 88

# s s $ OBJECTSTORE
s s s $

s 8

"0bject Operations Benchmark” R.G.G. Cattell and J. Skeen
Sun Microsystems
ACM Transactions on Database Systems Vol. 17, No. 1, March 1992, Pages 1-31.

ool.cc

Air Force Institute of Technology
Timothy J. Halloran
06 Jul 1993

Revisions: (revisions before 06 Jul 1993 are from previous programs)

01 Jul 1993 -TJH- Modified to include "params.hh" which contains the
detinitions of all benchmark parameters.

01 Jul 1993 -TJH- Modified the program so that elapsed time measurements for
each iteration are stored in an array (called "results").
The results are output after all the benchmark timing
is done.

02 Jul 1993 -TJH- Changed the database build into a single transaction.

02 Jul 1993 -TJH~ Created an index on the "id" attribute of the "part"
class. This optimizes part id lookups (by queries).

06 Jul 1893 -TJH- Combined all the benchmark measurements into a single
class, the "ool" class. The programs "loaddb", "lookup",
"ftrav”, "rtrav", and "insert" were merged.

07 Jul 1993 -TJH- The variable "num_parts"” was added as a class attribute,
and removed as a parameter to every class method.
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07 Jul 1993 -TJH- Moved starting and stoping the benchmark timer to outside
of the database transactions (i.e. outside the
"do_transaction( ) { }" statement).
19 Jul 1993 -TJH- Combined functions so they could be used by "load" and
"insert” to reduce the total amount of code.
19 Jul 1993 -TJH~ Added the "clear" function to destroy the benchmark
database.
20 Jul 1993 -TJA- Created the "report_results" function to reduce the
total smount of cods.
20 Jul 1993 -TJH- Fixed several calculations which were not using the
constants in "params.hh" properly (and would have
caused errors if the values vere changed).
29 Jul 1993 -TJH- Fized & major bug in "ool::insert_measure( )." The insert
was not deleting the connection objects which were created.
This vas causing "core” dumps on the reverse traversal,
vhich was finding these connection objects and trying to
follow them back to part objects (which no longer existed).
02 Aug 1993 ~TJH- Moved the removal of connections from a part vhich is being
deleted from the "ool::insert_measure( )" function to the
destructor of the part class.
18 Aug 1993 -TJH- Changed out random number generator.
19 Aug 1993 -TJH- Changed the "report_results( )" function to provide more
concise output.
»/
#include<ostore/ostore.hh>
#include<ostore/coll.hh>
#include<ostore/relat.hh>
#include<stdio.h>
#include<stdlib.h>
#include<time.h>
extern "C" int strftime(...); // not defined in the <time.h> header tile
#include<dice.hh>
#include<stopwtch.hh>
#include<debug.hh>
#include"ocl.hh"
#include"connect.hh"”
#include"part.hh"
#include"nullproc.hh"
#include"params.hh”

enum { INSERT, FORWARD_TRAVERSAL, LOOKUP, REVERSE_TRAVERSAL };

static char epart_types[10] = {
“pm_typ‘o"' "p“t-tmi". l'pm-tmz'l' "part-typ.sﬂ’ "pm-en“l..
"Pm‘.typ‘sl" "M_tw'.' "Pm-typ.7") I|Put-typ.8"’ "Put_typ.g"

»

persistent<db> os_Set<parts>*part::extent = 0;
extern os_database *db;
11111100000010010110010000000008120000000100200021102111100027111411117
001::001( int num_parts, int stream )
{

DEBUG_INIT( 001" , "ool::001" );

DEBUG_OUT( "enterirng”, 1 );

// save the number of parts in the database
this->num_pearts = num_parts;

// save the stream number for use with the random number generator
this->stream = stream;

// calculate the number of nodes which will be visited in a forward traversal
// (this value will be used to normalize the measurements

// from the reverse traversal)

int nodes_at_current_level = NUM_CONNECTIONS;
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num_nodes_visited_in_forward_traversal = { + NUM_CONMECTIONS;
for ( imt i » 2 ; i <= TRAVERSAL DEPTH ; i++ ) {
nodes_at_current_level s= NUM_CONNECTIONS;
num_nodes_visited_in_forvard_traversal += nodes_at_current_level;
}
DEBUG.0UT( sprintf( BUG, "number of nodes which will be visited in the "
“forvard traversal %d", num_nodes_visited_in_forvard_traversal ), 2 );
}
FHIIRETIIRRREERIE41TEEITET00E0020010000000000000000101080001010001111
void ool::clear( )
{
DEBUG_INIT( "001" , "ool::clear” );
DEBUG_OUT( "entering", 1 );

do_transaction( ) {
db->destroy( );
DEBUG_OUT( "database destroyed”, 2 );
}
}
FH1EIHITE000071000080000000000000021200070000000000001210008101111111111
part *ool::create_a_part( int part_id ) // private
{
DEBUG_INIT( "001" , “"ool::create_a_part" );
DEBUG_OUT( "entering”, 1 );
int new_x;
int nev_y;
char text_build_date{10];

// create a new part in the database
char *new_type = part_types(roll( 0, 9, stream )];
null_procedure_get_x_y( new_x, new_y, stream ); // null procedure
long new_build_datstime = roll( JAN_1.1980, JAN_1_1990, stream );
struct tm snew_tm_timedate = localtime( &new_build_datetime );
strftime( text_build_date, 10, "Xd¥%bXY", new_tm_timedate );
DEBUG_OUT( sprintf( BUG, "adding part ¥%d (%s %54 %64 %s)",
part_id, new_type, new_x, new_y, text_build_date ), 2 );
return ( new(db) part( part_id, nev_type, new.x, new_y, ne:_build_datetime ) );

}
LIITEIITEIE R IR EI 00 EE LI 002000000 000000100010001801111101111
void ool::create_connections( part *db_part, int num_parts ) // private
{

DEBUG_INIT( "001" , "ool::create_connections" );

DEBUG_OUT( "entering", 1 };

int cpart_id;

part sdb_cpart;

connection *new_connection;

int new_length;

char *nev_type;

// create NUM_CONNECTIONS from the part "db_part”
for ( int ¢ = 1 ; ¢ <= NUM_CONNECTIONS ; c++ ) {
it ( roll( 1, 10, stream ) > LOCALITY_OF_REFERENCE ) {
// 90% of the time create connection to the closest 1% of parts
// (this is tr e when "LOCALITY_OF_REFERENCE" is equal to 1)
cpart_id = db_part->id + (int)roll( 1, (long)( num.parts / 100 ), stream )
= 1 - (int)( num_parts / 200 );
// "double up" at the ends (to stay in the part id range)
it ( cpart_id < (int){ num_parts / 200 ) )
cpart_id = cpart_id + (int)( num_parts / 200 );
it ( cpart_id > ( num_parts - (int)( num_parts / 200 ) ) )
cpart_id = cpart_id - (int)( num_parts / 200 );
}
else {
// 10% of the time create comnection to any part 1..num_parts
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// (this is true vwhen "LOCALITY_OF_REFERENCE" is equal to 1)
cpart_id = (int)roll( 1, {long)num_parts, stream );
}

// create the connection in the database
db_cpart = ( spart::extent )[% id == cpart_id %); // query the part
it ( db_cpart->id != cpart_id )

tprintf( stderr, "WARNING{ool::create_conuections] invalid query result\n" );

new_type = part_types{roll( 0, 9, stream )1;

new_length = (int)roll( 0, 99999, stream );

DEBUG_OUT( sprintf( BUG, "connecting part %d to part %d (%s %6d)",
db_part->id, db_cpart->id, new_type, new_length )}, 2 );

new_connection = new(db) connection( db_part, db_cpart, new_type, new_length );

}
}
THHITEHEIEEII 0000000000000 001100700 0000000100108000700021171117111117
void oo01::forward_traversal_measure{ )
{
DEBUG_INIT( "001" , "ooil::forward_traversal_measurs" );
DEBUG_0UT( "entering", 1 );
part «db_part;
int part_id;

// xrun the benchmark iterations
for ( imt i = 1 ; i <= NUM_BENCHMARK_ITERATIONS ; i++ ) {

// start the timer
stopwatch traversal_timer;
traversal_timer.start( );

do_transaction( ) {
for (int j = 1 ; Jj <= NUM_FORWARD_TRAVERSAL ; j++ ) {

// lookup a random part
part_id = (int)roll( 1, (long)num_parts, stream );
db_part = ( spart::extent )[¥% id == part_id X]; // lookup the part

// t2ind all the parts connected to this part (up to TRAVERSAL_DEPTH)
results[i - 1].num_parts_connected = db_part->forwvard_traversal( 0 );
DEBUG_OUT( sprintf( BUG, "found %d parts connected to part %d",
resultsfi - 1] .num_parts_connected, db_part->id ), 2 );
}
}

// stop the timer and save the elapsed time
results[i - 1].elapsed_time » traversal_timer.stop( );

}

// report the benchmark results
report._results( FORWARD_TRAVERSAL );
}
TIHIIIIEEINIE 0000002000080 0002000008800000081007000002811181018187¢81
void ool::insert_measure( )
{
DEBUG_INIT( "001" , "ool::insert_measure" );
DEBUG_OUT( "entering", 1 );

// run the benchmark iterations
for ( int i = 1 ; i <= NUM_BENCHMARK_ITERATIONS ; i++ ) {

// start the timer

stopwatch insert_timer;
insert_timer.start( );
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do_transaction( ) {

// insert parts into the database and call a "null" procedure

// to get the x and y position for each insert

// {(the "null" procedure is called by the "create_a_part( )" function)

for ( int p = num_parts + 1 ; p <= num_parts + NUM_INSERT ; p++ )
create_connections( create_a_part(p ), p );

}

// stop the timer and save the elapsed time
results(i - 1].elapsed_time = insert_timer.stop( );

// remove the inserted parts and connections
do_transaction( ) {
int largest_original_part_id = num_parts;
os_Set<parte¢> selected_parts =
( epart::extent )[: id > largest_original _part_id :];
selected_parts.change_behavior( os_collection::maintain_cursors );
foreach ( part #p, selected_parts, os_cursor::safe ) {
DEBUG_OUT( sprintf( BUG, "deleting part #d", p->id ), 2);
delete p;
}
}
}

// report the benchmark results
report_iesults( INSERT );
}
THHITIIEENIIEIE0E R0 000000000 200001201000080080101200000111101110101101117
void ool::load( )
{
DEBUG_INIT( "001" , "oo1l::load" );
DEBUG_OUT( "entering", 1 );

// time the creation of the 001 database
stopwatch db_creation_timer;
db_creation_timer.start( );

do_transaction( ) {

// create an extent for the part class
part::extent = &os_Set<part+>::create( db, 0,
(os_int32)num_parts /+ tell ObjectStore the expected size s/ );

// create "num_part" parts
for ( int p = 1 ; p <= num_parts ; p++ )
create_a_part( p );

// create an index to optimize lookup by part id

os_index_path kkey_spec =
os_index_path::create( "part*", "id", db );

part::extent->add_index( key_spec );

// create connections for each part
foreach ( part *db_part, »part::extent )
create_connections( db_part, num_parts );

}

// report the time it took to load the database

double total_elapsed_time = db_creation_timer.stop( );

printf( " %.3f sec\n", total_elapsed_time );
}
Ty

void ool::lookup_measure( )
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DEBUG_INIT( "001" , "ool::lookup_measure" );
DEBUG_OUT( "entering”, 1 );

part »db_part;

int part_id;

// run the benchmark iterations
for ( int i = 1 ; i <= NUM_BENCHMARK_ITERATIONS ; i++ ) {

// start the timer
stopwatch lookup_timer;
lookup_timer.start( );

do_transaction( ) {

// lookup parts in the database and call a null procedure for each lookup
for ( int j = 1 ; j <= NUM_LOOKUP ; j++ ) {

// lookup a random part

part_id = (int)roll( i, (long)num_parts, stream );

db_part = ( spart::extent )[¥ id == part_id %]; // lookup the part
DEBUG_OUT( sprint?( BUG, "looked up part %d", db_part->id ), 2 );

// call the required null procedure
null_procedure( db. -art->x, db_part->y, db_part->type );
}
}

// stop the timer and save the elapsed time
results{i - 1].elapsed_time = lookup_timer.stop( );

}

// report the benchmark results
report_results( LOOKUP );
}
HHHIIIIIITEIIIEE I 10 000000000010000000001100110711¢7112111¢87
void ool::report_results( int measurement ) // private
{
{ // two debug INITs used in this fuaction so hide this one from the other
DEBUG_INIT( "001" , "ool::report_results” );
DEBUG_OUT( "entering", 1 );
}
double cold_elapsed_time;
doudble total_after_first_iteration = 0.0;
double warm_elapsed_time;

// report the benchmark results
DEBUG_INIT( "RESULTS" , "ool::report_results" );

// determine the cold time
if ( measurement »= REVERSE_TRAVERSAL )
// the reverse traversal times are normalized
cold_elapsed_time = results[0].normalized_elapsed_time;
else
cold_elapsed_time = results[0].elapsed_time;

// calculate the warm time
for ( int i = 1 ; i <= NUM_BENCHMARK_ITERATIONS ; i++ ) {

// output detailed results if the "RESULTS" environment variable is set

// to at least a level of 1 (i.e. setenv RESULTS 1)

DEBUG_OUT( sprintf( BUG, "iteration %2d elapsed time %.3f sec", i,
results[i - 1]).elapsed_time ), 1 );

if ( measurement == FORWARD_TRAVERSAL ) {

69




DEBUG_OUT( sprintf( BUG, “(parts found %d)",
results[i - 1] .num_parts_connected ), 1 );
}
if ( measurement == REVERSE_TRAVERSAL ) {
DEBUG_OUT( sprintf( BUG, "(parts found %d normalized time ¥.3f sec)",
results{i - 1].num_parts_connected,
results[i - 1].normalized_elapsed_time ), 1 );
}

// add up the elapsed times (for all iterations after the first)
it 4 !'= 1)
if ( measurement == REVERSE_TRAVERSAL )
total_after_first_iteration += results(i - 1].normalized elapsed_time;
else
total_after_first_iteration += results[i - 1].elapsed_time;
}
varm_elapsed_time ® total_after_first_iteration / ( NUM_BENCHMARK_ITERATIONS - 1 );

// output a quick summary of all the times

for (1 = 1 ; i <= NUM_BENCHMARK_ITERATIONS ; i++ ) {
print£( " %7.3f", results[i - 1].elapsed.time );

}

// output the cold and warm results

printf( " C %7.32", cold_elapsed_time );

printf( " W %7.3f\n", warm_elapsed_time );

}
HIIEIIIIIII 1000000000000 00000000 0871000100010100110011011101110117
void ool::reverse_traversal_measure( )
{
DEBUG_INIT( "001" , "ool::reverse_traversal_measure" );
DEBUG..OUT( "entering", 1 );
part »db_part;

int part_id;

// run tke benchmark iterations
for ( int i = 1 ; i <= NUM_BENCHMARK_ITERATIONS ; i++ ) {

// start the timer
stopwatch traversal_timer;
traversal _timer.start( );

do_transaction( ) {
for ( int j = 1 ; j <= NUM_REVERSE_TRAVERSAL ; j++ ) {

// lookup a random part
part_id = (int)roll( 1, (long)num_parts, stream );
db_part = ( *part::extent )[% id == part_id %]; // lookup the part

// 2ind all the parts which connect to this part (up to TRAVERSAL_DEPTH)
results[i -~ 1].num_parts_connected = db_part->reverse_traversal( 0 );
DEBUG_OUT( sprintf( BUG, "found %d parts which connect to part %d",
results[i - 1].num_parts_connected, db_part->id ), 2 );
}
}

// stop the timer and save the elapsed time

results([i - 1].elapsed_time = traversal_timer.stop( );

// the results for the reverse traversal are normalized so that they

// may be compared to the forward traversal

// (multiply the time by num_nodes_visited_in_forward_traversal/N,

// vwhere N is the number of nodes actually visited in the reverse

// traversal)

results[i - 1].normalized_elapsed_time = results[i - 1].elapsed.time »
( (double)num_nodes_visited_in_forward_traversal /
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(double)results(i - 1].num_parts_connected );
}

// report the benchmark results
report_results( REVERSE_TRAVERSAL );
}
THIIEIIERTEE2 0000000000 000000000700000008000000000110070000101101018011111

2.3.9 params.hh

The source code for the file params.hh is listed below. This file defines several constant parameters which
the OO1 benchmark implementation requires.

#ifndef __PARAMS_HH
8detine __PARAMS_HH

/*

28888  ssass ]

] s s [ 2
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$ s s s s OBJECTSTORE
4 s ] ]

] s

"Object Operations Benchmark" R.G.G. Cattell and J. Skeen
Sun Microsystems
ACM Transactions on Database Systems Vol. 17, No. 1, March 1992, Pages 1-31.

params .hh

Air Force Institute of Technology
Timothy J. Halloran
01 Jul 1993

Revisions:

16 Jul 93 -TJH- Added ObjectStore specific parameters.
»/
// detinition of the number of connections for each part (3 tor 001)
#define NUM_CONNECTIONS 3
// definition of the depth of the forward and reverse traversals (7 for 001)
#define TRAVERSAL_DEPTH 7
// detinition of the locality of reference value (1 for 001 which means that
// 90% of the connections are randomly selected among the 1% of the parts
// which are closest (in terms of part id), and the rest of the connectiomns
// are made to any randomly selected part.
#define LOCALITY_OF_REFERENCE 1
// detinitions to create a 10 year range of dates
#define JAN_1_1980 31556560800
#define JAN_1_1990 631170000
// 001 benchmark parameters
#define NUM_BENCHMARK_ITERATIONS 10
#define NUM_LOOKUP 1000
#define NUM_FORWARD_TRAVERSAL 1
#define NUM_REVERSE_TRAVERSAL 1
#define NUM_INSERT 100
// ObjectStore parameters
#detine FETCH_SIZE_IN_BYTES 8192
Sendif __PARAMS_HH

2.3.10 part.hh
The source code for the file part.hh is listed below. This file defines the part class.
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sifndef __PART_HH
#define __PART_ER

/e

#8888 Bsase #

] L 2% s 88

] [ 2% ] s &3

] s s [ ] ] OBJECTSTORE
] s | ] |

] 48 |  J

"Object Operations Benchmark" R.G.G. Cattell and J. Skeen
Sun Microsystems
ACM Transactions on Database Systems Vol. 17, No. 1, March 1992, Pages 1-31.

part.hh

Air Force Institute of Technology
Timothy J. Halloran
18 Jun 1993

Revisions:
02 Jul 1993 -TJH- Added an index on the "id" attribute.
21 Jul 1993 -TJH- Changed the type of "build" to long (from char) to
comply with the benchmark specification.
./
extern os_database* db;
class connection;

class part {
public:
persistent<db> os_Set<part+>* extent;
int id indexable;
char type[11];
int x;
int y;
long build;
os_Set<connection*> connected_to inverse_member from;
os_Set<connection*> connected_from inverse_member to;
part( int new_id, char *new_type, int new_x, int new.y,
long new_build );
“part( );
int forward_traversal( int current_level );
int reverse_traversal( int current_level );
};
#endif __PART_HH

2.3.11 part.cc

The source code for the file part.cc is listed below. This file implements the methods for the part class.

/*

25888 S388 #

2% J "

] 2% s &8

s s s OBJECTSTORE
2% J *

] 2%

"Object Operations Benchmark” R.G.G. Cattell and J. Skeen
Sun Microsystems
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part.cc

Air Force Institute of Technology
Timothy J. Halloran
18 Jun 1993

Revisions:

01 Jul 1993 -TJH- The function "null_procedure_1()" was changed to
"null_procedure”.

06 Jul 1993 -TJH- Changed all the debug output to use the "debug.hh" macros.

21 Jul 1993 -TJH- Changed the type of "build" to long (from char) to
comply with the benchmark specification.

29 Jul 1993 -TJH~ Changed the comstructor so that the "connected_to" and
"connected_from" attributes included the behavior
"os_collection: :maintain_cursors.” This allows the
connection objects to delete themselves.

02 Aug 1993 -TJH~- Moved the removal of connections from a part which is being
deleted from the "ool::insert_measure( )" function to the
destructor of the part class. The destructor function now
deletes all the connection objects which involve the
part being deleted. This will keep the database
consistant.

./
#include<ostore/ostore.hh>
#include<ostore/coll.hh>
#include<ostore/relat.hh>
sinclude<debug.hh>
#include”connect.hh”
#$include”part.hh”
#include"nullproc.hh"
#include”params.hh"
T11101110000000 0002002000000 0000008000008000071101001011010010001101111111
part::part( int new_id, char *new_type, int new_x, int new_y,
long new_build )
{
DEBUG_INIT( "PART" , "part::part" );
DEBUG_OUT( "entering", i );

id = new_id;
strcpy( type, new_type );
X = new_x;
y = new._y;
build = new_build;
connected_to.change_behavior( os_collection::maintain_cursors );
connected_from.change_behavior( os_collection::maintain_cursors );
extent->insert( this );
}
THITIIIIIIEIIIE 00111 100000000000000010800800001110010111101010111111
part::~part( )
{
DEBUG_INIT( "PART" , "part::“part” );
DEBUG_OUT( "entering", 1 );

DEBUG_OUT( sprintf( BUG, "deleting part ¥d", id ), 2 );

DEBUG_OUT( sprintf( BUG, "deleting the %d \"connected.to\" connections”,
connected_to.cardinality( ) ), 2 );

// delete all the connections from this part to other parts

foreach ( connection ¢c, connected_to, os_cursor::safe ) {
delete c;

}

DEBUG_OUT( sprintf( BUG, "deleting the %d \"connected.from\" connections",
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connected_from.cardinality( ) ), 2 );
// delete all the connections to this part from other parts
foreach ( c, connected_from, os_cursor::safe ) {
delete c;
}
extent->remove( this );
}
J0IIIITTITITE0 40008000 000700000000000007000002000000818018181001811111
int part::forvard_traversal( int current_level )

DEBUG_INIT( "PART" , "part::forvard_traversal” );
DEBUG_OUT( “entering", 1 );

DEBUG_OUT{ sprintf( BUG, "part id %6d (level %d)", this->id, current_level ), 2 );
// call the required null procedure
null_procedure( this->x, this->y, this->type );
int num_parts_connected = 0;
it ( current_level < TRAVERSAL_DEPTH ) {
foreach ( connection »c, this->connected_to ) {
num_parts_connected += c->to->forward_traversal( current_level + 1 );
}
}
return ( num_parts_connected + 1 );
}
THIIIIITIIEI T HL 000100000 8000000100087011080011710140101141111111¢1
int part::reverse_traversal( int current_level )
{
DEBUG_INIT( "PART" , "part::reverse_traversal" );
DEBUG_OUT( "entering", 1 );

DEBUG_OUT( sprintf( BUG, "part id %6d (level %d)", this->id, current_level ), 2 );
// call the required null procedure
null_procedure( this->x, this->y, this->type );
int num_parts_connected = 0;
if ( current_level < TRAVERSAL_DEPTH ) {
foreach ( connection *c, this->connected_from ) {
pum_parts_connected += c->from->reverse_traversal( current_level + 1 );
}
}
return ( num_parts_connected + 1 );
}
THIITIINIEIIIIT 00000000000 E008000000000100012810111110100111811111¢11

3 Simulation Benchmark

This section lists the source code for our implementation of the simulation benchmark. An implementation
was created for the ObjectStore object-oriented DBMS, and a non-persistent version was created. Only the
ObjectStore implenentation is listed due to the minor changes (removing the ObjectStore specific code)
necessary to create the non-persistent version of the benchmark.

3.1 ObjectStore Implementation

This section lists the source code for the ObjectStore implementation of the simulation benchmark. The
implementation was created on version 2.0.1 of ObjectStore using the C++ DML APIL. The executable

simbench is the benchmark program, and the executable create sets up a database for use with the benchmark
program.
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3.1.1 Makeflle
The Makefile for the ObjectStore SimBench source code is listed below.

include $(0S_ROOTDIR)/etc/ostore.mk

0S_COMPILATION_SCHEMA_DB_PATHe
prowler:/usr3/databases/ostore_data/sim.comp_schema

OS_APPLICATION_SCHEMA_DB_PATH=
provler:/usr3/databases/ostore_data/sim.app._schema

# If debug output is desired uncomment the "CCFLAGS" definitiom with

8 "-DDEBUG" in it. Only one definition should be uncommented.

s

SCCFLAGS=-I. -DDEBUG -DXTFUNCPROTO -I/usr/questwin/include
~1/usr/questwin/include/X11 -gx

CCFLAGS=-I. -DXTFUNCPROTO -1/usr/questuvin/include -I/usr/questwin/include/X11

]

LA LA i 4 2442 L2l s e s g dladid el 2 (2 a2 222122

LDFLAGS=-L/usr/questwin/1ib/X11

XLIBS=-1Xm -1Xt -1X11

LDLIBS=-1m -loscol -los

SOURCES=aircraft.cc create.cc dice.cc expon.cc hex.c hexboard.cc hexplay.cc
location.cc model.cc pmmlcg.c simbench.cc simulate.cc stopwtch.cc truck.cc

O0BJECTSsaircraft.o create.o dice.o expon.o hex.o hexboard.o hexplay.u
location.o model.o pmmlcg.o simbench.o simulate.o stopwtch.o truck.o

EXECUTABLES=simbench create

all: ${EXECUTABLES}

strange:
0SCC -c pmmlcg.c
c¢ -c ~I/usr/questwin/include -I/usr/questwin/include/X11 hex.c

simbench: simbench.o simulate.o hexplay.o model.o aircraft.o truck.o
hexboard.o location.o stopwtch.o dice.o expon.o pmmlcg.o hex.o
${LINK.cc} -o simbench \
simbench.o simulate.o hexplay.o \
model.o aircraft.o truck.o hexboard.o \

location.o stopwtch.o dice.o expon.o pamlcg.o hex.o \
${xL1BS} ${LDLIBS}

create: create.o
${LINK.cc} -o create create.o ${LDLIBS}

clean:
m -t ${EXECUTABLES} s.0
osrm -f /usr3/databases/ostore_data/sim.comp_schema

depend:
osmakedep .depend $(CCFLAGS) $(CPPFLAGS) -files $(SOURCES)

include .depend

3.1.2 aircraft.hh
The source code for the file aircraft.hh is listed below.
#ifndef ___AIRCRAFT_HH

#define ___AIRCRAFT_HH
/*

LK ] L2222 2888 susas " 35888 NN
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aircraft.hh

Air Force Institute of Technology
Timothy J. Halloran

20 Aug 1993

*/

#include”player.hh"

class aircraft : public player {

char name[10];

char home_base[11];
char location[10];

char misc_sim_data(61];

public:

aircratt( char sname, char *home_base, char *location, char #misc_sim_data );
environment *clone( os_database sdb, os_configuration *model_config );
void execute( char *message, model *sim_model );
char *query( char »data_item );
}
Sendif ___AIRCRAFT_HH

3.1.3 aircraft.cc

The source code for the file aircraft.cc is listed below.

/e
]
s s | 888 888 ssess 1 £ ] stsess  S8sss

 J ] [ 2N | 2 ] [ s 8 ¢ ]
] s L ] s 8 s s s 8§ spses ]
[ 2222218 ]  J [ 2222 S J S888%  SsnNe 8
[ ] 4 | J ] t ] L I ] s [ 2 L
2 [ s SRR L I J 2

aircraft.cc

Air Force Institute of Technology
Timothy J. Halloran
20 Aug 1993

Revisions:
30 Sep 1993 -TJH- Removed all class inline functions due to compiler
limitations (CC compiler is not a "full" C++).
*/
#include<ostore/ostore.hh>
#include<ostore/coll.hh>
#include<ostore/relat.hh>
#include<stdio.h>
#include<stdlid. h>
#include<string.h>
#$include<debug.hh>
#include“model .hh"
#include"aircraft.hh"
#include"dice.hh"
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#$include"expon.hh"
#$include”"location.hh"

Sdefine STREAM &
THIIEEIEIIHETE12000000000800000000000800000070008000181800171110011111
aircraft: :aircratt( char *name, char *home_base, char *location,

char smisc_sim_data )
{

DEBUG_INIT( "AIRCRAFT" , "aircraft::aircraft" );

DEBUG_OUT( "entering”, 1 );

stiacpy( aircraft::name, name, 9 );

aircratt: :name(9] = *\0’;

strncpy( aircraft::home_base, home_base, 10 );
aircraft: :home_base[10] = *\0’;

stracpy( aircraft::location, location, 8 );
aircraft::location[9] = *\0’;

strncpy( aircraft::misc_sim_data, misc_sim_data, 50 );
aircraft: :misc_sim_data(60] = *\0’;

DEBUG_OUT( sprintf( BUG, "Xs %s ¥%s", name, home_base, location ), 2 );

}
F1HITITIETEREIEI 1010000000802 000000000000000018100181100010111118011
environment *aircraft::clone( os_database »db, os_configuration emodel_config )
{

DEBUG_INIT( "AIRCRAFT" , "aircraft::clome" );

DEBUG_OUT( "entering”, 1 );

environment sc = nev(ddb, model_contig)
aircraft( name, home_base, location, misc_sim_data );

return c;
}
HHEITIIEIIEEEEE I ET IR 1A 00080 0070000000010000080140100110421011111
void aircraft::execute( char *message, model *sim_model )
{

DEBUG_INIT( "AIRCRAFT" , "aircraft::execute” );

DEBUG_OUT( “entering", 1 );

DEBUG_OUT( sprint2( BUG, "message is \"%s\"", message ), 2 );
if ( !strcmp( message, "MOVE" ) ) {

// execute the "MOVE" event

int hexboard_width, hexboard_height;

// determine the size of the hexmap
for ( environment *e = sim_model->first_member ; @ ; @ = e->next ) {
if ( tstrcap( e->query( "NAME" ), "HEXBOARD" ) ) {
hexboard_width = atoi( e->query( "WIDTR" ) );
hexboard_height = atoi( e->query( "HEIGHT" ) );
break;
}
}

// move the aircraft
random_move( location, hexboard_width, hexboard_height );

// schedule this aircraft to search the hex (exponential with mean 30.0)
sim_model->schedule( this, nane,
sim_model->sim_time + (int)expon( 30.0 , STREAN ),
"SEARCEH" );
}
else it ( !strcmp( message, "SEARCH" ) ) {
// execute the "SEARCH" event

for ( environment *e * sim_model->first_member ; ¢ ; @ = e->next ) {
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it ( !streap( e->query( "LOCATION" ), location ) ) {
i2  tstremp( e->query( “CLASS® ), “TRUCK" ) ) {
// located a truck in the same hex
sim_model->add_logitem( name, e->query( "NAME" ), location,
sim_model->sim_time );
}
}

}

/! schedule the next move for this sircraft (exponential with mean €0.0)
sim_model->schedule( this, name,
sim_model->sim_time + (int)expon( 60.0 , STREAM ),
"non" ) ;
}
else {
tprintf( stderr, "WARNING[aircraft-%s] unknown message\n", name );
}
}
THIITELIEEIEEEIE 700008000 0000008001001000001008101007100100188111110111
char saircraft::query( char »data_item )
{
DEBUG_INIT( "AIRCRAFT" , "aircraft::query" );
DEBUG_OUT( "entering", 1 );

iz ( !strcmp( data_item, "CLASS" ) ) {
return "AIRCRAFT";

}

else if ( !strcmp( data_item, "NAME" ) ) {
return name;

}
else if ( !'strcmp( data_item, "HOME_BASE" ) ) {
return home_base;

}

else if ( !strcmp( data_item, "LOCATION" ) ) {
return location;

3}

return "ERROR";

}
TIVHTEIIITEIIIIEEED TR0 00 000000000000010010001000110100111111111

3.1.4 create.cc

The source code for the file create.cc is listed below.

/*

8888
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create.cc

Air Force Institute of Techmology
Timothy J. Halloran

17 Aug 1993

*/
#include<ostore/ostore.hh>
#include<ostore/coll.hh>
$include<ostore/relat.hh>
#include<stdio.h>
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#include<stdlidb.h>
#$include<dsbug.hh>
#include”model.hh"

Sdefine TRUE §
#define FALSE O

os_database *db = 0; // required to be here by ObjectStore
persistent<dd> os_Set<models> smodel::extent = 0;

persistent<db> os_vorkspace ssim_ws = 0;
i
main( int argc, char ssargv)
{

DEBUG_INIT( "MAIN" , "main" );

DEBUG_OUT( "entering”, 1 );

// check the command line arguments

it ( arge < 2) {
fprintf( stderr, “"create [database]\n" );
return 1; // exit the program

}

char *db_name = argv(1];

// output a program title
printt( "CREATE [OBJECTSTORE] Air Force Institute of Techmology\n" );
printf( " Creating ObjectStore database \"%s\".\a", db_name );

objectstore::initialize( );
os_collection::initialize( );

// open the database
db = os_database::create( db_name );

do_transaction () {
sim_ws = os_workspace::create_global( db );
os_vorkspace: :set_current( sim_vs );

3}

do_transaction () {
// create an extent (with an index on "name") for the model class
model: :extent = gos_Set<models>::create( db, 0, (os_int32)100 );
}

db->close( );
}
THITIITERTEEI I LR 20000000 ERHTE 0TI 10000000 0800001001110010181118171111

3.1.5 environ.hh
The source code for the file environ.hh is listed below.

#ifndef ___ENVIRONMENT_EH
#define ___ENVIRONMENT_HH

/*

(222224 ]
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environ.hh

Air Force Institute of Technology
Timothy J. Halloran

20 Aug 1993

./

$include<stdio.h>

class environment {
public:
environment snext;

virtual “environment( )

{
// empty

virtual environment *clone( os_database *db, os_configuration smodel_config )
{

environment *c = new(db, model_config) environment( );

*c = sthis;

return c;

}

virtual char squery( char sdata_item )
{
// this code should not be called
fprintf( stderr, "WARNING[environment::query] base class function called\n" );
return "ERROR";
}
};
#endif ___ENVIRONMENT_HH

3.1.6 event.hh
The source code for the file event.hh is listed below.

#$ifndef ___EVENT_HH
8define ___EVENT_HE

/e

sensnes

s # % S8ssss » & SRses
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event.hh

Air Force Institute of Technology
Timothy J. Halloran

20 Aug 1993
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#include<stdio.h>
#include"player.hh"

class event {

public:
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char message[80];

event snext;

event sprev;

int time;

player sto_player;

char to_player_name[10];

event( player sto_player, char sto_player_name, int time, char *message )

event::to_player = to_player;
strncpy( event::to_player_name, to.player_name, 9 );
event::to_player_name[9] = *\0’;
event::time = time;
strncpy( event::message, message, 79 );
event : :message[79] = ’\0’;
event::next = event::prev = NULL;
}
};
#endif ___EVENT_HH

3.1.7 hex.h
The source code for the file kez.h is listed below.

#ifndef _hex_h
#define _hex_h

/e
4
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hex.h (hex widget public header file)

Air Force Wargaming Center

Timothy J. Halloran

September 1990

s/
/e

Resources:

Name Class RepType Default Value
XtNbuttonCallback Callback Callback NULL
XtNdisplayHexLabels Boolean Boolean True
ItRhexLabelFont Font XFontStructs XtDefaultFont
XtNhexOutline Color Pixel XtDefaultForeground
XtNhexRadius Width Dimension 30
XtNnumberHexX Width Dimension 10
XtNnumberHexY Height Dimension 10
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ItNstackingDot Color Pixel XtDufaultForeground

Child Resources:

Name Class RepType Default Value
XtNhexX Position int 1
XtNhexY Position int 1
./

/* special resource names not in <X11/StringDefs.h> */
#define XtNbuttonCallback "buttonCallback"
8define XtNdisplayHexLabels "displayHexLabels"
#define XtNhexLabelF.:t "hexLabelFont"
#define XtNhexOutline "hexOutline"
#define XtNhexRadius "hexRadius"
#define XtNnumberHexX "numberHexX"
#define XtNnumberHexY "numberHexY"
8detine XtNstackingDot "stackingDot"

/+ for children =/

#define XtNhexX "hexX"

#define XtNhexY "hexY"

/% method declarations for the hex widget e/
Widget HX_CreateHexWidget();
void HX_WhichHex();

/* declare the class name */
#define hexClassName "hex"

/* declare specific hex widget class and instance datatypes »/
typedef struct _HexClassRece HexWidgetClass;
typedef struct _HexRec* HexWidget;

/% declare specific hex widget public structures s/
#define MAXX 200 /+ Maximum width of the hex board »/
#define MAXY 200 /# Maximum height of the hex board s/
typedef struct {

int hexX; /* X hex coordinate */

int hexY¥; /* Y hex coordinate */
} HXcoordinate;

/* declare the hex widget class constant */

extern WidgetClass hexWidgetClass;
#endif _hex_h

3.1.8 hexP.h
The source code for the file hexP.h is listed below.

#ifndef _hexP_h
#define _hexP_h

/»

] s
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hexP.h (hex widget private header file)

Air Force Wargaming Center
Timothy J. Halloran
September 1990

./

8$include "hex.h"

/* include superclass private header file =/

sinclude <X11/CoreP.h>

#include <X11/CompositeP.h>

#include <X11/ConstrainP.h>

#define MARGIN 3 /¢ margin around hex board (in pixels) »/

/# functions in hex.c %/

void HX_ButtonHandler();

void HX_CalculateHexLayout();
void HX_ChangeManaged() ;

void BX_CheckStacked();

void HX_ConstraintInitialize();
Boolean HX_ConstraintSetValues();
void HX_Destroy();

void HX_DrawSingleHex();

void HX_Expose() ;
XtGeometryResult HX_GeometryManager();
void HX_Initialize();

void HX_Resize();

typedef struct {
XPoint layout[8]; /* 0 is center; 1-7 is hex outline =/
int stacked; /+ Stackin flag. True if more than »/

/* one child, False if one or zero.=/
} HXhex;

typedef struct {
int make_compiler_happy;
} HexClassPart;

typedetf struct _HexClassRec {
CoreClassPart core_class;
CompositeClassPart composite_class;
ConstraintClassPart constraint_class;
HexClassPart hex_class;

} HexClassRec;

extern HexClassRec hexClassRec;

typedef struct {

/* resources =/

XtCallbackList button_callback; /% The button callback list ./
Boolean display_hex_labels; /+ Are labels drawn on each hex? =/
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/# (True or False)
XFontStruct #hex_label_font; /+ The font used for hex labels
Pixel hex_outline; /* Color for drawing hex outlines
Dimension hex_radius; /+ Hex radius in pixels
Dimension number_hex_x; /% Width of the hex board in hexes
Dimension number_hex.y; /+ Height of the hex board in hexes
Pixel stacking_dot; /* Color for the stacking dot

/% private state */

GC gc.hex_outline; /% Graphics context for draving the
/% hex outlines and labels.
GC gec_stacking dot; /% Graphics context for drawing the
/% stacking dot
HXhex hex_board [MAXX+1] [MAXY+1); /¢ The hex board
} HexPart;

typedet struct _HexRec {
CorePart core;
CompositePart composite;
ConstraintPart constraint;
HexPart hex;

} HexRec;

typedet struct _HexConstraintsRec {
BXcoordinate position;

} BHexConstraintsRec, sHexConstraints;
#endif _hexP_h

3.1.9 hex.c

The source code for the file hez.c is listed below.

1
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hex.c

Air Force Wargaming Center
Timothy J. Halloran
September 1990

Revisions:

02 Oct 1993 -TJH- Modified to minimize the huge amount of memory
used by the AFWC implementation. This was done
to allow very large hex boards to be created.

(Air Force Institute of Technology)

02 Oct 1993 -TJH- Created the "HX_Destroy" function to make sure that

memory is returned to the system when a hex is
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destroyed (this was not being done, this widget
had LARGE memory leaks).
02 Oct 1993 ~TJH- The hex widget presently has a static maximum size.

It is defined by MAXX and MAXY in the "hex.h" file.
I added code to ensure the defined maximums are not
violated, but a dynamic solution would be MUCH better.

s/

#include <stdio.h>

#include <string.h>

#$include <math.h>

#include <X11/IntrinsicP.h>

#include <X11/StringDefs.h>

#include "hexP.h"

static XtResource resources{] = {

#define offset(field) XtOffset (HexWidget, hex.field)
/+ {neme, class, type, size, offset, default_type, default_addr}, s/
{ XtNbuttonCallback, XtCCallback, XtRCallback, sizeof(XtCallbackList),

oftset (button_callback), XtRCallback, NULL},

{ XtNdisplayHexlabels, XtCBoolean, XtRBoolean, sizeof(Boolean),
offset(displiy_hex_labels), XtRString, (caddr_t)"True"},

{ XtNhexLabelFont, XtCFont, XtRFontStruct, sizeof (XFontStruct »),
offset (hex_label_font), XtRString, “ItDefaultFont"},

{ XtNhexOutline, XtCColor, XtRPixel, sizeof(Pixel),
offset(hex_outline), XtRString, ItDefaultForeground},

{ XtNhexRadius, XtCWidth, XtRDimension, sizeof(Dimension),
offset (hex_radius), XtRString, (caddr_t)"30"},

{ XtNnumberHexX, XtCWidth, XtRDimension, sizeof(Dimension),
offset (number_hex_x), XtRString, (caddr_t)"10"},

{ XtNEnumberHexY, XtCHeight, XtRDimension, sizeof (Dimension),
offset (number_hex.y), XtRString, (caddr_t)"10"},

{ XtNstackingDot, XtCColor, XtRPixel, sizeof(Pixel),
offset(stacking_dot), XtRString, ItDefaultForeground},

Sundef offset
};

static XtResource hexConstraintResources[} = {
/% {name, class, type, size, offset, default_type, default_addr}, =/
{ XtNhexX, XtCPosition, XtRInt, sizeof(int),
Xt0ffset (HexConstraints, position.hexX), XtRString, (caddr_t)"1"},
{ ItNhexY, XtCPosition, XtRInt, sizeof(int),
Xt0ffset (HexConstraints, position.hexY), XtRString, (caddr_t)"1"},
}

static XtActionsRec actions([] =

{

/*{name, procedure}, s/
{"handle_button", HX_ButtonHandler)},

};

static char translations[] =
" <BtnDown>: handle_button() \n\

",
’

BexClassRec hexClasshec = {
{ /* core tields =/

/* superclass */ (WidgetClass) &constraintClassRec,
/% class_name »/ hexClassName,

/* widget_size ./ sizeof (HexRec),

/* class_initialize */ NULL,

/% class_part_initialize =/ NULL,

/* class_inited ./ FALSE,

/+ initialize ./ HX_Initialize,
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/% initialize_hook s/ NULL,
/% realize ./ ItInheritRealize,
/% actions s/ actions,
/* num_actions ./ XtNumber (actions),
/* resources ./ Tesources,
/* num_resources »/ ItNumber(resources),
/% xrm_class s/ NULLQUARK,
/* compress_motion ./ TRUE,
/% compress_exposure ./ TRUE,
/% compress_enterleave ./ TRUE,
/% visible_interest s/ FALSE,
/* destroy ./ BX_Destroy,
/% resize ./ BX_Resize,
/* expose ./ HX_Expose,
/% set_values s/ NULL,
/* set_values_hook s/ NULL,
/% set_values_almost »/ ItInheritSetValuesilmost,
/* get_values_hook ./ NULL,
/* accept_focus »/ NULL,
/% version »/ XtVersion,
/* callback_private */ NULL,
/% tm_table ./ translations,
/* query_geometry ./ XtInheritQueryGeometry,
/* display.accelerator ./ ItInheritDisplayAccelerator,
/* extension ./ NULL,
})
{
/* composite fields »/
/* geometry_manager =/ BX_GeometryManager,
/* change_managed »/ NULL/#EX_ChangeManageds/,
/* insert_child */ XtInheritInsertChild,
/+ delete_child ./ XtInheritDeleteChild,
/* extension ./ NULL,
},
{ /* constraint fields »/
/* subresources ./ hexConstraintResources,
/+ subresources_count ./ XtNumber (hexConstraintResources),
/% constraint_size ./ sizeof (HexConstraintsRec),
/» initialize ./ HX_ConstraintInitialize,
/* destroy ./ NULL,
/* set_values ./ HX_ConstraintSetValues,
/* extension ./ NULL,
}'
{ /* hex tields #/
/* make_compiler_happy ./ 0,
}

};

WidgetClass hexWidgetClass = (WidgetClass)khexClassRec;

/."‘."“"“..'.“‘
void HX_ButtonHandler(hw, event, params, num_params)
HexWidget hw;

IEvent sevent;

String sparams; /+ unused */
Cardinal *num_params; /* unused =/
{

/% Call the XtNbuttonCallback callback list «/
ItCallCallbacks(hw, XtNbuttonCallback, (caddr_t)event);
}

/ I s

void HX_CalculateHexLayout(layout, quarter_hex_width, half_hex_height)
XPoint layout[J;
int quarter_hex_width;
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int half_hex_height;

{
/% Calculate hex side points */
layout[1].x = (layout[0].x-quarter_hex_width);
layout(1].y = (layout[0].y-half_hex_height);

layout (2] .x = (layout(0].x+quarter_hex_width);
layout[2].y = layout(1].y;
layout[3].x = (layout[0].x+2¢quarter_hex_width);
layout[3].y = layout[0].y;
layout[4] .x = layout[2].x;
layuut{4].y = (layout{0].y+half _hex_height);
layout[5].x = layout[1].x;
layout[6].y = layout[4].y:
layout[6].x = (layout[0].x-2e=quarter_hex_width);
layout{6].y = layout{0].y;
layout{7] = layout{i];

}

/ s sesnene /

void HX_ChangeManaged(hw)
HexWidget hw;
{

/* Do nothing =/
}

Jone sssne/
void HX_CheckStacked(hw, hexX, hexY, IslInit)
HexWidget hw;
int hexX, haxY;
int IslInit;
{
HexConstraints child_const;
int i, num_children;

/* Determine how many children are in this hex »/
it (IsInit) /+ If child is being initialized it does not showv in list s/
num_children = 1;
else
num_children = 0;
for (i=0; i<hw->composite.num_children; i++) {
it (hw->composite.children[i]->core.managed){
child_const = (HexConstraints)hw->composite.children[i]->core.constraints;
if ((child_const->position.hexX == hexX)&k
(child_const->position.hexY == hexY)) {
num_children++;
}
}
}

if (num_children>1) {
/#* draw stacking dot =/
hw->hex.hex_board[hexX] (hexY].stacked = True;
}
else {
/* erase stacking dot s/
hw->hex.hex_board [hexX] [hexY].stacked = False;
}

/* Redraw the hex »/
HX_DrawSingleHex(hw, hexX, hexY);
}
/ [ 1] ./
void HX_ConstraintInitialize(request, new)
Widget request, new;
{

HexConstraints hex_const = (HexConstraints) new->core.constraints;
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}
/

BexWidget hv = (HexWidget) new->core.parent;

/* Check that the hexX and hexY are in range s/
it ((hex.const->position.hexX < 1)]]|
(hex_const->position.hexX > hu->hex.number_hex_x)) {
hex_const->position.hexX = 1;

}

it ((hex.const->position.hexY¥ < 1)]|
(hex.const->position.hexY > hu->hex.number_hex_y)) {
hex_const->position.hexY = 1;

¥

/+ Set the widget in the correct position »/

new->core.x =

new->cors.y =

(Position)hw->hex.hex_board[hex_const->position.hexX]
[hex_copst->position.hexY).layout[0].x-(new->core.width/2);
(Position)hw->hex.hex _board[hex_const->position.hexX]
[hex_const->position.hexY].layout[0].y-(new->core.height/2);

/* Check hex for stacked children =/

HX_CheckStacked(hw, hex_const->position.hexX, hex_const->position.hexY, True);

PPy

Boolean HX ConstraintSetValues(current, request, new)
Widget current, request, new;

{

}
/

HexConstraints new_const = (HexConstraints) new->core.constraints;
HexConstraints current_const = (HexConstraints) current->core.constraints;
HexConstraints child_const;

HexWidget hw = (HexWidget) new->core.parent;

Position x, y;

int i, num_children;

/% Check that the latitude and longitude are in range */
if ((new_const->position.hexX < 1)]|
(new_const->position.hexX > hw-~>hex.number_hex_x)) {
nev_const->position.hexX = current_const->position.hexX;

}

if ((new_const->position.hexY < 1)}I
(new_const->position.hexY > hu->hex.number_hex_y)) {
new_const->position.hexY = current_const->position.hexY;

}

/* Set the widget in the correct position =/

x = (Position) (hw->hex.hex_board(new_const->position.hexX]
[new_const->position.hexY].layout (0] .x-(new->core.width/2));

y = (Position) (hw~>hex.hex_board[new_const->position.hexX]
[new_const->position.hexY].layout[0].y-(new->core.height/2));

ItMoveWidget (current, x, y);

/* Check new and old hex for stacked children =/
HX_CheckStacked (hw,

nev_const->position.hexX,
nes_const->position.hexY,
False);

HX_CheckStacked (hw,

return(False);

current_const->position.hexX,
current_const->position.hexY,
False);

/* redraw s/

Widget HX_CreateHexWidget(parent, name, arglist, argcouat)
Widget parent;
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String name;
ArgList arglist;
Cardinal argcount;

{

return(ItCreateWidget (name, hexWidgetClass, parent, arglist, argcount));

}

/e .
void AX_Destroy(hw)
HexWidget hw;

{

/% release the GCs being used by the hex vidget s/

ItReleaseGC(hw, hu->hex.gc_hex_outline);
ItReleaseGC(hw, hw->hex.gc_stacking dot);
}

./

/
void HX_DrawSingleHex(hw, hexX, hexY)
HexWidget hw;
int hexX,hexY;
{
int hex_label_len, hex_label_width;
char hex_label{20];

/e Only drav hex if widget is realized */
it (XtIsRealized(hw)) {

/* Draw the hex s/

/* 1. drav the stecking dot =/
if (hw->hex.hex_board[hexX][hexY].stacked) {
XFillRectangle(XtDisplay(hw),
ItWindow(hw),
hw->hex.gc_stacking.dot,

(hw->hex .hex_board[hexX] [hexY].layout[1].x + 3),
(hw->hex .hex_board[hexX] [hexY} .layout[1l.y + 4),

4,
4);
}

/% 2. drav the hex outline s/

XDravLines(XtDisplay (hw),
XtWindow(hw),
hw->hex.gc_hex_outline,

&hu->hex .hex_board[hexX] [hexY] .layout{1],

7, CoordModeOrigin) ;

/* 3 drav the hex label »/

if (hw->hex.display_hex_labels) {
sprintf (hex_label,"%d-%d" ,hexX hexY);
hex_label_len = strlen(hex_label);

hex_label_width = XTextWidth(hw->hex.hex_label_font, hex_label,
hex_label_len);

IDrawString (XtDisplay(hw),
XtWindow(hw),
hu->hex.gc_hex_outline,

(hu->hex.hex_board (hexX] (hexY].layout [0] .x-

(int) (hex_label width/2)),

(hw->hex.hex_board [hexX] [hexY].layout[4].y-2),

hex_label,
hex_label_len);
}
}
}
/

sos/

voisr BX_Expose(hu, event)
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HexWidget hw;
XEvent sevent;
{
int loup_height, loop_width;

/+ Redrav the area »/
for (loop.width=1;loop_vidth<shu->hex.number_hex_x;loop_vidth++) {
for (loop_heights1;loop_height<=hu->hex.number_hex_y;loop_height++) {
if ((hw->hex.hex_board[loop_width] [loop_height].layout{3].x>=
event->xexpose.x)ik
(hu->hex.hex_board[loop_width] [1oop._height] .layout[6] .x<=
(event->xexpose.x+event->xexpose.width))az
(hw->hex .hex_board [loop_width] {loop_height] .layout[4] .y>=
event->xexpose.y)kk
(hw->hex.hex_board[loop_width] [loop._height] .layout[1] .y<=
(event->xexpose.y+event->xexpose.height)))
HX_DrawSingleHex(hw, loop_width, loop_height);

}
}
}
/.--n P /
ItGeometryResult BX_GeometryManager(v, request, reply)
Widget w;

ItWidgetGeometry srequest;
XtWidgetGeometry *reply;
{
/* No position changes allowed! */
it ((request->request_mode & CWI &8 request->x != y->core.x)||
(request->request_mode & CWY &2 request->y != w->core.y)) {
return(XtGeometryNo) ;
}
return(XtGeometryYes);

void BX_Initislize(request, new)
HexWidget request, new;

int half_hex_height, quarter_hex_width;
int loop_width, loop_height, i;
XGCValaes values;

/% Check width and height of the hex board */

it ((new->hex.number_hex_x<=0) || (new->hex.number_hex_y<=0))
XItError("Hex board can’t have zero height or width");

if ((new->hex.number_hex_.x>MAXX) | | (new->hex.number_hex_y>MAXY))
ItError("Hex board to large™);

/* Create outline GC »/

values.foreground = request->hex.hex_outline;

values.font = request->hex.hex_label_font->fid;

nev->hex.gc_hex_outline = ItGetGC(new,
(GCForeground | GCFont),
&values);

/* Create stacking dot GC */

values.foreground = request->hex.stacking_dot;

new->hex.gc_stacking _dot = XtGetGC(new,
(GCForeground),
&values);

/* Set hex widget size */

quarter_hex_width = (int)((sin((M_P1/180.0)30.0)»
(double)new->hex.hex_radius)+0.5);

half_hex_height = (int)(cos((M_PI/180.0)#30.0)#(double)new->hex.hex_radius);




new->core.width = ({(int) (new->hex.number_hex_x/2)+
(2snew->hex.hex_radius+2squarter_hex_width))+
quarter_hex_width+
({new~>hex.number_hex_x%2)s3squarter_hex_uidth)+(2+MARGIN) ;

new->core.heights ((new->hex.number_hex_y*2¢half_hex_height)
+half_hex_height)+(2¢MARGIN);

/% Create layout data for each hex s/
for (loop_width=1;loop.vidth<=new->hex.number_hex_x;loop_vidth++) {
for (loop_height=1;loop_height<snew->hex.number_hex_y;loop_height++) {
/¢ Calculate hex center point s/
new->hex.hex_board[loop_width] [1oop_height] .layout[0] .x =
((loop_widthsnew->hex.hex_radius)+(loop_vidth-1)squarter_hex_width)
+MARGIN;
nev->hex.hex_board{loop_vidth] L1cop.height] .layout[0].y =
(new->core.height-({loop_height+2¢halt_hex_ height)-
(loop_vwidth%2)shalt_hex_height))-MARGIN;
HX_CalculateHexLayout (new->hex.hex_board{loop_width][loop_height].layout,
quarter_hex_width,
half_hex_height);
/% Set stacking to false #/
nevw->hex.hex_board[loop_width] [loop_height] .stacked = False;
}
}
}
/ sene ses/
void HX_Resize(hw)
HexWidget hw;

{
/* Resize not supported */
}
FALIETTTE LT 2T P caERed cesses /

void HX_WhichBex(hw, x, y, hexX, hexY)

HexWidget hw;

int x, y, shexX, shexY;

1{
int loop._width, loop_height, cur_min_distance, distance;
int deltaX, deltaY;

cur_min_distance = 32767; /* a very large number s/

for (loop.width=1;loop_width<shu->hex.number_hex_x;loop_width++) {
for (loop_height=1;loop_height<=hw->hex.number_hex_y;loop_height++) {
deltaX = (hw->hex.hex_board[loop_vidth] [loop_height].layout[0].x - x);
deltaY = (hw->hex.hex_board[loop width] [loop_height].layout[0].y - y);
distance = (int) sqrt((double)(deltaXsdeltaX+deltaY+deltaY));
it (distance < cur_min_distance) {
shexX = loop_width; #hexY = loop_height;
cur_min_distance = distance;
}
}
}
}

/ossnnses . /

3.1.10 hexboard.hh

The source code for the file hezboard.hh is listed below.
sifndef ___HEXBOARD_HH

sdefine ___HEXBOARD_HH

/*
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s 888888 & | 2N ] 888 £ ] 8848 [ 2222 ]
s » s 8 8 s s 8 s 8
88888 B8888 1 24 88888 s 8 s 8 | 2 ]
s » ;] s 8 $ Ses3st sssss $
| N s 8 8 | B . 2 [ 2 4
s 888888 8 S8888s 1 222 ] 4 s 3 & ss888
hexboard.hh

Air Force Institute of Technology
Timothy J. Halloran

20 Aug 1993

./
#include"environ.hh"

class hexboard : public environment {

char name[10];

int width;

char width_str[10];
int height;

char height_str{10];

public:
hexboard( char sname, int width, int height );
environment sclone( os_database *db, os_configuration *model_config );
char *query( char *data_item );

};

#endif _ _ _HEXBOARD_HH

3.1.11 hexboard.cc

The source code for the file hezboard.cc is listed below.

/»

] # ssssss

# & S8888e L 2 s ssns [ 2] #8888 ssuss
# s 8 # & 8 | 2 & 8 8 3 | 2 ]
S888888 Sasss 8 Ssxsss & L 2 | 2 J [ 2 ]
] | 2 s @ L 2K J ® NRa%Rs 288 3 ]
s s 8 # 8 3 L 2 L 2 $ 8 s ]
] 8 Ssisss $ 888888 [ 222 2 s 8 $ sesss

hexboard cc

Air Force Institute of Techmology
Timothy J. Halloran
20 Aug 1993

Revisions:
30 Sep 1993 ~TJH~ Removed all class inline functions due to compiler
limitations (CC compiler is not a "full" C++),
o/
#include<ostore/ostore.hh>
$include<ostore/coll.hh>
sinclude<ostore/relat.hh>
$include<stdio.h>
#include<stdlib.h>
#include<string.h>
#include<debug.hh>
#include”"hexboard.hh"
FHLIIFRITTREIII00 0000000000000 0000000000 000000000100010001100111111111
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(3

hexboard: :hexboard( char *name, int width, int height
{
DEBUG_INIT( "HEXBOARD" , "hexboard::hexboard" );
DEBUG_OUT( "entering”, t );

strncpy( hexboard::name, name, 9 );
hexboard: :name[9] = ’\0’;

hexboard: :width = width;

sprintf( width_str, "%d", width );
hexboard: :height = height;

sprintf( heaight_str, "%d", height );

DEBUG..OUT( sprintf( BUG, "Xs %s Xs", name, vidth_str, height_str ), 2 );
}
IR R
environment *hexboard::clone( os_database *db, os_contfiguration smodel_config )
{

DEBUG_INIT( "HEXBOARD" , "hexboard::clone" );

DEBUG_OUT( "entering", t );

environment *c = nevw(db, model_config) hexboard( name, width, height );
return ¢;
}
HHHIITEIEIIEHE 0200000000000 00 800000080000 0070800800100010001011011111171
char shexboard: :query( char sdata_item )
{
DEBUG_INIT( "HEXBOARD" , "hexboard::query" );
DEBUG_OUT( "entering”, 1 );

it ( 'strcmp( data_item, "CLASS" ) ) {
return “HEXBOARD";
}
else if ( !strcmp( data_item, "NAME" ) ) {
return "HEXBOARD";
}
else if ( !stremp( data_item, "WIDTH" ) ) {
return wadth_str;
}
else if ( !strcmp( data_item, "HEIGHT" ) ) {
return height_str;
}
return "“ERROR";
}
LHIIITIITIETEE 0000000000000 00008000000000701007017011001101111118811

3.1.12 hexplay.hh
The source code for the file hezplay.hh is listed below.

$ifndef ___HEXPLAY_HH
#define ___HEXPLAY_HH

/=

] ] L2222 2

] $ BaneNs 3 s s L 2 " '
| L 2 s 8 3 $ 8 s s LR
[ 222222 B 222 L L2 R 2 2212 B [ 4 [ ] ]
] L 2 s 8 * 122221 ]

] L 2 s 8 8 s # [ |

L § Ss8888s s [2 222 SN $ ]
hexplay.hh

Air Porce Institute of Technology
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Timothy J. Halloran

30 Sep 1993

./

void add_player_to_hexboard( char splayer_class, char splayer_name,
int pos_x, int pos_y );

$endit ___HEXPLAY_RE

3.1.13 hexplay.cc

The source code for the file hezplay.cc is listed below.

/e

s * sassss

[ ] & Sesess ¢ s s L 2K | 2] s 3
* L B [ 2 I | 2 | 2 'S
#588088 B8388 8 sessss @ s # L
# L 2 s s # 122222 &

# [ JR 8 8 8 | ] | 4 ] s

[ ] $ 3888 3 s [2 2222 2N [ ] s
hexplay.cc

Air Force Institute of Technology
Timothy J. Halloran

30 Sep 1993

./

#include<stdio.h>
#include<stdlib.h>
#include<Xm/PushB.h>
#include<hex.h>
#include”hexplay.hh”

void lower_symbol_cb( Widget w, XtPointer closure, XtPointer call_data );

extern Widget map;

HHIVHLILEREIEI TR R T 01T EE10ERTTEIDER EETT10100001001110110

void add_player_to_hexboard( char *player_class, char splayer_name,
int pos_x, int pos_y )

{

ImString label = XmStringCreateSimple( player_name );

Widget symbol = XtVaCreateManagedWidget( player_class,
xaPushButtonWidgetClass, map,
XtNhexX, pos_x,
XtNhexY, pos_y,
ImNlabelString, label,
ImNhighlightThickness, O,
NULL );
XmStringFree( label );
XtAddCallback( symbol, KmNactivateCallback,
lower_symbol_cb, NULL );
}
11HIEIIIIIIIEII LTI AL TERI 0L 00 0001000800000800001001010010081001111¢1
void lower_symbol_cb( Widget w, XtPointer closure, XtPointer call_data )
{
// lower the symbol so that another can be seen if there are more than one
XLowerWindouw( XtDisplay( v ), XtWindou( w ) );
}
i
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3.1.14 location.hh
The source code for the file location.hh is listed below.

sifndef _ _LOCATION_HH
8define __LOCATION_HH

/e

]

] 888 (2124 (2] (22 11] s sass 8 ]
* s [ 2 s & 8 ] ] [ 2 N ]
] | s ] ] ] s ] s 83 8
s s s 3 ssssss s s ] s 8 85
] s [ 2 J [ 20 ] # ] s s & 8
(222222 20N 12 122 2 N ] ] s L2 22 B ]

location.hh

Air Force Institute of Technology

Timothy J. Halloran

29 Sep 1993

o/

void decode_location( char *location, intk pos_x, int& pos.y );

void encode_location( char slocation, int pos_x, int pos.y );

void random_move( char *location, int hexboard_width, int hexboard_height );
Sendif __LOCATION_HHE

3.1.15 location.cc

The source code for the file location.cc is listed below.

/e

] 1222 S84 [ 1] 8888 ] (212 B ]
[ ] ] [ 2 J 8 & 8 # ] s 88 3
] s L 2 ] s s ] s 83 3
# # s L2222 2] ] ] # s 8 8
] ] [ 2 | 2 ] ] ] ] ] s 8 s
[i22 222 BN 2 11 [ 222 B ] ] # s [ 222 B ]

location.cc

Air Force Institute of Technology
Timothy J. Halloran

29 Sep 1993

»/

sinclude<stdio.h>
#include<stdlib.h>
#include<string.h>
#include<debug.hh>
#include'location.hh”
#include"dice.hh"

#define STREAM 1

THHHEETEEIIIH 01011 T 00T AT I EEEE 81 T018000701000010100101111
void decode_location( char *location, intk pos_x, int& pos_y )

{
DEBUG_INIT( "LOCATION" , "decode_location" );
DEBUG_OUT( "entering”, 1 );
char pos_x_str[10];
char spos_y_str;

strcpy( pos_x_str, location );
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pos_x_str[4] = '\0’;

pos_y.str = gpos_x_str(5];
pos_x = atoi( pos_x_str );
pos.y = atoi( pos_y.str );

DEBUG_OUT( sprintf( BUG, “pos_x %d pos_y %d", pos.x, pos.y ), 2 );

}
THILTEITI0 8202002100000 000000080000000000000202020200101080011181111¢
void encode_location( char *location, int pos.x, int pos.y )
{
DEBUG_INIT( "LOCATION" , "encods_location" );
DEBUG_OUT( “entering", 1 );

sprintf( location, "%04d-%04d", pos_x, pos_y );

DEBUG.OUT( sprintf( BUG, "%s", location ), 2 );
}
THETEITILLIE LI EE 1T ET LT E 2108 11100000001010101080110111011111
void random_move( char #location, int hexboard_width, int hexboard_height )
{

DEBUG_INIT( "LOCATION" , “"random_move" );

DEBUG_OUT( “entering", 1 );

int pos_x, pos._y;

DEBUG_OUT( sprintf( BUG, "old location Xs", location ), 2 );
decode._location( location, pos_x, pos.y );

// meke a random move (six possible directions)
switch ( roll( 1, 6, STREAM ) ) {
case 1:
pos_y++; // move up
break;
case 2:
pos_x++; // move right
break;
case 3:
it (pos.x % 2)
pos.y--; // move down for an odd hex location
else
pos_y++; // move up for an even hex location
pos_x++; // move right
break;
case 4:
pos_y~-; // move down
break;
case b5:
pos_x--; // move left
break;
case 8:
i ( pos_x % 2 )
pos.y--; // move down for an odd hex location
else
pos_y++; // move up for an even hex location
pos_x--; // move left
break;
}

// make sure the player stays on the hexboard
it ( pos_x > hexboard_width ) pos_x = 1;

if ( pos_x < 1 ) pos_x = hexboard_width;

if ( pos_y > hexboard_height ) pos_y = 1;

it ( pos_y < 1 ) pos_y = hexboard_height;

encode_location( location, pos_x, pos.y );
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DEBUG_OUT( sprintf( BUG, "new location ¥s", location ), 2 );
}
HH0LITHIIIEI I 00010 0200000000100000000001011011100000011011111

3.1.16 logitem.hh
The source code for the file logitem.hh is listed below.

#ifndef ___LOGITEM_HH
#define .. _LOGITEM_HH

/»

[ 88

] shes 588 # SRR RERREE B #
] ] s 8 $ ]  J ] "
s # | 2O [ # 8888 S 88 8
& 8 8 $ ] ]  J #
# # | 20 J # & # [ ] #
[22 2222 O L2 888 88 ] (22222 B #

logitem.hh

Air Force Institute of Technology
Timothy J. Halloran

20 Aug 1993

»/

class logitem {
public:

char search_aircraft{10];
char truck_found[10];
char location_found[10];
int time;

logitem *next;

logitom( char ssearch_aircraft, char »truck_found, char slocation_found,
int time )

{
strncpy( logitem: :search_aircraft, search _aircraft, 9 );
logitem: :search_aircraft[9] = *\0’;
strncpy( logitem::truck_found, truck_found, 9 );
logitem: :truck_found[9] = °\0’;
strncpy( logitem::location_found, location_found, 9 );
logitem: :location.found[9] = ’\0’;
logitem::time = time;

}

void output( FILE #outfile )
{
fprintf( outfile, "%10s | %10s | %108 | %6d sec\n", search_aircraft,
truck_found, location_found, time );

}
};
#endif ___LOGITEM_HH
3.1.17 model.hh
The source code for the file model.hh is listed below.
#ifndef .__MODEL_HH

#define ___MODEL_HH
/e
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[ 1 " shes s8888 Siskes s

s s 8 s 8 ]

$ & 8 8 s 8 s SuN8E @

] E I s 8 s * ]

[ 2 s 8 s 8

] S8 sasss S88888 a388E8
model.hh

Air Force Institute of Technology
Timochy J. Halloran

20 Aug 1993

»/

#include"environ.hh"
#$include"event.hh"”
#include"player.hh"
#include"logitem.hh"

extern os_database *db;
class model {
public:

char name[13];

int sim_time;
os_Set<environment+> members;
os_Set<events> events;

event *first_event;

event *last_event;

environment »first_member;
environment slast_member;
logitem +first_logitem;

logitem *last_logitem;
os_configuration smodel_config;
persistent<db> os_Set<models> sextent;

model( char sname, os_configuration *model_config );
model( model *old_model, char *name, os_configuration *model_config );
“model( );
void clear( );
void run_until_sim_goal_time{ int goal_sim_time );
void add_environment_member( environments* new_member );
void add_logitem( char #search_aircraft, char struck_found,
char *location_found, int time );
void schedule( player sto_player, chars to_player_name,
int at_time, char *message );
};
#endif ___MODEL_HH

3.1.18 model.cc

The source code for the file model.cc is listed below.

/=

4 #

B8 88 BESS  RRRSE  sgNsRR @
sess s [ 2 | 20K | #
$ & 2 3 | 2 $ R8s
s 8 | 2 L 2 J [
| 20 [ 2 L 2 4

98




588 8888 S8848% sEssse
model.cc

Air Force Institute of Technology
Timothy J. Halloran

20 Aug 1993

»/
#include<ostore/ostore.hh>
#include<ostore/coll.hh>
sinclude<ostore/relat.hh>
#include<stdio.h>
#include<stdlidb.h>
#include<string.h>
#include<debug.hh>
#include"environ.hh"
#include"event.hh"
#include"player.hh"
$include"model.hh"
#include"logitem.hh"

#define TRUE 1
#define FALSE O

extern os_database »db;
LIIHENEIIEIIEEIITET I L0000 E2000000000000008080010010101110108111111¢
model: :model( char sname, os_configuration smodel_config )
{

DEBUG_INIT( "MODEL" , "model::model" );

DEBVG_OUT( "entering", 1 );

// create the new model (it starts off empty)
strncpy( model: :name, name, 12 );

model: :name[12] = *\0’;

model: :model_config = model_config;

sim_time = 0;

first_event = last_event = NULL;
first_member = last_member = NULL;
tirst_logitem = last_logitem = NULL;

extent->insert( this );
}
JHHIITIIINIT I EEIII 000000000000 0000000000008000800700101180011111111

model: :model( model #old_model, char *name, os_configuration #model_config )

{
DEBUG_INIT( "MODEL" , "model::model(copy)" );
DEBUG_OUT( "entering", 1 );

// create the new model

strncpy( model: :name, name, 12 );
model: :name[12] = *\0’;

model: :model_config = model_contig;
first_event = last_event = NULL;
first_member = last_member = NULL;
first_logitem = last_logitem = NULL;

// copy the simulation time
sim_time = old_model->sim_time;

// copy all the evironment members

for ( environment sm = old_model->first_member ; m ; m * m->next ) {
add_environment_sember( m->clone( db, model_contig ) );

}
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// copy all the events
for ( event s¢ = old_model->first_event ; ¢ ; & = ¢->next ) {
// tind the handle to the new player in this copy of the model
int scheduled_event = FALSE;
for ( m = first_member ; m ; m = m->next ) {
it ( !strcmp( m->query( "NAME"), e->to_player_name ) ) {
player *p = (players)m;
schedule( p, e->to_player_name, e->time, e->message );
scheduled_event = TRUE;
}
}
it ( !scheduled_event ) {
tprintf( stderr, "ERROR[model::model(copy)] unable to copy an event\n" );
exit( 1 );
}
}

// copy all the logitems
for ( logitem *#1 = old_model-/first_logitem ; 1 ; 1 = 1->next ) {
add_logitem( 1->search_aircraft, 1->truck_found, 1->location_found, 1->time );

extent->insert( this );

}
THHIIIIIPEEI200000007000000100000000100780200200001111011181100121811¢87
model: : “model( )
{

DEBUG_INIT( "MODEL” , "model::“model" );

DEBUG_OUT( "entering", 1 );

clear( );

extent->remove( this );
}
LEITEEEE0100 00000000001 HE10ER0E L2001 00100000000100802810801010121111111
void model::clear( )
{
DEBUG_INIT( "MODEL" , "model::clear" );
DEBUG_OUT( "entering", 1 );
environment *temp_m;
event *temp_e;
logitem =temp.1;

// delete all the environment members

for ( environment *m = first_member ; m ; ) {
temp.m = m->next;
delete m;
m = temp_m;

members.clear( );
first_member = last_member = NULL;

// delete all the events

for ( event %e = first_event ; e ; ) {
temp_e = e->next;
delete e;
¢ = temp_e;

events.clear( );
first_event = last_event = NULL;

// delete all the logitems
for ( logitem s1 = first_logitem ; 1 ; ) {
temp_l = 1->next;
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delete 1;
1l = temp._1;
}
firet_logitem = last_logitem = NULL;

// reset the simulation time
sim_time = 0;

}

F11170707000001118101777000707022712080000008020000201120201007121101¢1

void model::run_until_sim_goal_time( int goal_sim_time )

{ .
DEBUG_INIT( "MODEL" , "model::run_until_sim_goal_time" );
DEBUG_OUT( "entering”, 1 );
event *executing_event;

// do nothing if the model is asked to run backwards
it ( sim_time >= goal_sim_time ) return;

// simulate
vhile ( sim_time < goal_sim_time ) {
if ( first_event == NULL ) {
// there are no events left so update time and exit
sim_time = goal_sim_time;
}
else it ( first_event->time >= goal_sim_time ) {
// the next event does not accur before the goal time
sim_time = goal_sim_time;
}
else {
// execute a single event
executing _event = first_event;
first_event = first_event->next;
if ( tirst_event == NULL ) {
// there are no more events
last_event = NULL;
}
else {
// there is at least one remaining event in the event list
first_event->prev = NULL;
}
sim_time = executing_event->time;
// execute the event
DEBUG_OUT( sprintf( BUG, "%s executing \"¥%s\"",
executing_event->to_player_name, executing_event->message ), 2 );
executing_event->to_player->execute( executing event->messsge, this );
// destroy the event (no persistant object leaks please)
events.remove( executing_event );
delete executing_event;
}
}
}
i
void model::add_environment_member( environment* new_member )
{
DEBUG_INIT( "MODEL" , "model::add_environment_member" );
DEBUG.OUT( "entering", 1 );

// insert into the ObjectStore database set of members
members.insert( new_member );

// insert the new environment member on the member list

it ( first_member == NULL ) {
// insert the member as the only member on the member list
first_mezmber = last_member = new_member;
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new_member->next = NULL;
}
else {
// insert the new member at the end of the member list
last_member->next = new_member;
last_member = new_member;
new_member->next = NULL;
}
}
T1117700117028127170128100071000020010000000018000101201800718221111117
void model::add_logitem( char *search_aircraft, char struck_found,
char slocation_found, int time )

{
DEBUG_INIT( "MODEL" , "model::add_logitem" );
DEBUG_OUT( “entering", 1 );
// create a new logitem
logitem *nevw_logitem = new (db,model_config) logitem( search_aircraft,
truck_found, location_found, time );
// insert the new logitem on the logitem list
it ( tirst_logitem == NULL ) {
// insert the logitem as the only logitem on the list
first_logitem = last_logitem = new_logitem;
nev_logitem->next = XULL;
}
else {
// insert the new logitem at the end of the list
last_logitem->next = new_logitem;
last_logitem = new_logitem;
new_logitem->next = NULL;
}
}

L1IITELLEEIIEITRE0 208000000000 000 001 8007000001801801800100180111811011111
void model::schedule( player *to_player, chars to_player_name,

int at_time, char *message )
{

DEBUG_INIT( "MODEL" , "model::schedule" );

DEBUG_OUT( “"entering”, 1 );

// create a new event
event snew_event = new(db,model_config) event( to_player, to_player_name,
at_time, message );

// insert into the ObjectStore database set of events
events.insert( new_event );

// insert the new event on the event list
it ( first_event =s NULL ) {
// insert the event as the only event on the event list
first_event = last_event = new_event;
new_event->next = nev_event->prev = NULL;
}
else {
// insert the event in the event list in time order
for ( event %o = last_event ; ¢ ; @ = e-Dprev ) {
if ( e~>time <= new_event->time ) {
// insert the event after "e"
nev_event->next * e->next;
nev_event->prev = e;
e~>next = new_event;
it ( @ == last_event ) {
// this item is now the last item
last_event = new_event;
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}
else {
nev_event->next->prev = new_event;
}
break;
}
else if ( @ == first_event ) {
// insexrt the event at the very beginning of the event list
nev_event->prev = e->prev;
nev_event->next - s;
e->prev = nev_event;
first_event = new_event;
break;
}
}
}
}
I i

3.1.19 player.hh
The source code for the file player.hh is listed below.

#ifndef ___PLAYER_BHH
$define ___PLAYER_HH

/=

L1224

# L 2 ” & & RN asss

* L R E 2 ) $3 s

122272 B ] # L2210 S ]

] s S8R ] # s8888

] ] s ] ] | 2

# 8888 ] L (22227 2 ] ]
player.hh

Air Force Institute of Techmology
Timothy J. Halloran

20 Aug 1993
*/
#include<stdio.h>
$include”"environ.hh"

class model;
class player : public environment {
public:

virtual “player( )
{

// empty
}

virtual void execute( char *message, model* sim_model )
{
// this code should not be called
tprintf( stderr, "WARNING[player::execute] base class function called\n" );
}
s
Sendit ___PLAYER_HH
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3.1.20 simbench.cc

The source code for the file simbench.cc is listed below.
/»

[ 2% I ] s

s 8 ]

] $ a8 ]

555888 8

[ 2% J

# 8 s

8884 sss88s

s ) ) s s s S8hs8 3 8 Bees @ #

] 8 88 8 [ IO | 8 8 B3 s ]

ssane [ ] 88 S SR80 SR8 2% 3 8 sasess
s # ] [ 3 | 20K | [ 2K 3 2 ]

] ] | 2% ] [ 2 4 % 8 | 2

b 22224 E 8 SR%48s [ 22221 B siss # 4

simbench.cc

This module contains all the user interface code. The user interface
uses the OSF Motif look and feel. Very little in this module should
need to be changed to port the "simbench" program to a new
object-oriented DBMS.

Air Force Institute of Technology
Timothy J. Halloran
15 Aug 1993

Revisions:
24 Oct 1993 ~TJH- Fixed a bug in the run until timing, the timer was
waiting until the user pressed the 0K button.
./
#include<stdio.h>
#include<stdlib.h>
#include<sys/time.h>
#include<sys/resource.h>
#include<stdarg.h>
#include<Xm/DialogS.h>
#include<Xm/Form.h>
#include<Xm/Frame.h>
#include<Im/Label.h>
#include<Xm/Main¥W.h>
#include<Im/MessageB.h>
#include<Xm/Paned¥.h>
#include<Xm/PushB.h>
#include<Xm/RowColumn.h>
#include<Xm/ScrolledW.h>
#include<Im/SelectioB.h>
#include<Im/Text.h>
#$include<hex.h>
#include”simulate.hh"
#$include"stopwtch.hh"
extern "C" int getpagesize( ); // not defined in a header file

// declars functions used in this module
111111171/ vtility and Setup Routines //////////
void create_map_dialog( );

void create_running_dialog( );

double get_clock_time( );
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void set_starting menu_state( );
void setup_main_windou( );
void updata_map_dialog( );
//1/1171// Usexr Information Routines //////////
void log_print( char sfmt, ... );
void msg_print( char sfmt, ... );
void update_model _msg( int model_exists );
/1111111117 Xt Callback Support Routines ////////1/
char sget_about_message( );
Widget get_top_shell( Widget w );
/711117177 Xt Callback Routines ///////1//
void done_rumning_cb( Widget w, ItPointer closure, XtPointer call_data );
void menu_contigure_cb( Widget w, XtPointer closure, XtPointer call_data );
void menu_execute_cb( Widget w, XtPointer closure, XtPointer call_data );
void menu_file_cb( Widget w, XtPointer closure, XtPointer call_data );
void menu_help_cb( Widget w, XtPointer closure, XtPointer call_data );
void menu_post_cb( Widget w, XtPointer closure, XtPointer call_data );
void take_down_cb( Widget w, XtPointer closure, XtPointer call_data );
void take_down_named_cb( Widget w, XtPointer closure, XtPointer call_data );
void try_connect_cb( Widget w, ItPointer closure, XtPointer call_data );
void try_create_scenario_cb( Widget w, XtPointer closure, XtPointer call_data );
void try_new_model_cb( Widget w, XtPointer closure, XtPointer call_data );
void try_open_model_cb( Widget w, XtPointer closure, XtPointer call_data );
void try_run_until_cb( Widget w, XtPointer closure, XtPointer call_data );
void try_save_as_cb( Widget w, XtPointer closure, XtPointer call_data );
void try_set_time_ratio_cb( Widget w, XtPointer closure, XtPointer call_data );
void try_set_time_slice_cb( Widget w, XtPointer closure, XtPointer call_data );
void update_map_cb( Widget w, XtPointer closure, XtPointer call_data );
/111111171 Xt Woxk Procedures ///////11/
Boolean run_until_work_proc( XtPointer client_data );
Boolean run_work_proc( XtPointer client_data );
//1111111/ Generic Ask User Routines //////////
int generic_ask_user( unsigned char dialog_type, char squestion,

char *answer_yes, char *answer_no, int default_answer );

1111111111

#define HEX_RADIUS 40

#detine TITLE_MSG "AFIT Simulation Benchmark"

$define VERSION_MSG "ObjectStore Version"

#define CONNECT_DIALOG_MSG "Enter ObjectStore database filename:"
#define SLICE_DIALOG_MSG "Enter desired time slice:"

#define RATIO_DIALOG_MSG "Enter desired time ratio:"

#define RUN_UNTIL_DIALOG_MSG "Enter desired goal time for rum:"

String fallbacks[ ] = {
"SimBenchsbackground: #££c633",
"SimBench*foreground: black",
"SimBenchsfontList: -#-helvetica-medium-r-s-#-18-%-s-s-s-s-s-s",
"SimBenchshexboard.background: forestgreen",
"SimBench*hexboard.hexLabelFont: fixed",
"SimBench*hexboard.hex0utline: white",
"SimBenchshexboard*fontList: fixed"”,
"SimBench*hexboard+AIRCRAFT#background: grey",
"SimBench*hexboard*TRUCKsbackground: goldenrod”,
"SimBench#*log*fontList: fixed",
NULL,

};

char #scenario_prompts(] = {
"Number aircraft:",
"Number trucks:",
"Hexboard size:",

};
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// used by generic_ask_user
$define YES 1
#define NO 2

// global and module variables
static XtAppContext app;
static Widget toplevel;
static Widget message;
static Widget log;
static Widget running_dialog;
static Widget map_dialog = NULL;
static Widget map_control;
Widget map = NULL; // visible to "hexplay.cc”
static int run_until_goal_time;
static stopwatch sglobal_timer;
static double next_clock_time_to_run;
static double last_run_clock_time;
g
void main( int argc, char #sargv )
{
toplevel = XtVaAppInitialize( &app, "SimBench", NULL, O,
(Cardinal *)&argc, argv, fallbacks, NULL );
XtVaSetValues( toplevel,
XtNtitle, "AFIT SimBench - ObjectStore Versiom",
NULL );

setup_main_window( );
set_starting_menu_state( ); // Not all menu choices are sensitive
update_model_msg( FALSE );

ItRealizeWidget ( toplevel );
create_running_dialog( );

XtAppMainLoop( app );
}
THHITIIIIIIIEI I I20 0000001000 1000000000000000000200007008010121180¢811

THTEIIEEEEI I T I 00000 TL 00 0T100000000020000011010181111117
111/
//// Utility and Setup Routines
1111
HIEIPITEEIITEEI TR A 000000 0000001801010001101111000200010111111
void create_map_dialog( )
{
map_dialog = XtVaCreatePopupShell( "map”",
xmDialogShellWidgetClass, toplevel,
XtNtitle, "View Map",
ImNmappedWhenManaged, False,
NULL );
Widget pane = XtVaCreateWidget( "pane", xmPanedWindowWidgetClass,
map_dialog,
ImNsashWidth, 1,
ImNsashHeight, 1,
NULL );

// set up the control area of the dialog
map_control = XtVaCreateMansgedWidget( "control",
xmScrolledWindowWidgetClass,
panse,
ImNheight, 400,
ImNscrollingPolicy, XmAUTOMATIC,
NULL );
// set up the action area of the dialog
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Widget action = XtVaCreateWidget( “"action”, xmFormWidgetClass, pane,
ImNfractionBase, 7,

NULL );

Widget ok = XtVaCreateManagedWidget( "OK",
xmPushButtonWidgetClass, action,
XmNtopAttachment, XmATTACH_FORM,
XmNbottomAttachment, XmATTACH_FORM,
ImNleftAttachment, XmATTACH_POSITION,
ImNleftPosition, 1,

ImNrightAttachment, XmATTACH_POSITION,
ImNrightPosition, 2,
InNshowAsDefault, True,
XmNdefaultButtonShedowThickness, 1,
NULL );

XtAddCaliback( ok, XmNactivateCallback,
take_down_named_cb, "map" );

Widget update = XtVaCreateManagedWidget( "Update",
xmPushButtonWidgetClass, action,
ImNtopAttachment, XmATTACH_FORM,
ImNbottomAttachment, XmATTACH_FORM,
ImNleftAttachment, XmATTACH_POSITION,
XmNleftPosition, 3,

XmNrightAttachment, XmATTACH_POSITION,
KmNrightPosition, 4,
XmNdefaultButtonShadowThickness, 1,
NULL );

XtAddCallback( update, XmNactivateCallback,
update._map_cb, "map" );

Widget help = XtVaCreateManagedWidget( "Help",
xmPushButtonWidgetClass, action,
ImNtopAttachment, XmATTACH_FORM,
XmNbottomAttachment, XmATTACH_FORM,
ImNleftAttachment, XmATTACH_POSITION,
XImNleftPosition, 5,

ImNrightAttachment, XmATTACH_POSITION,
ImNrightPosition, 6,
XmNdefaultButtonShadowThickness, 1,
NULL );

XtSetSensitive( help, False );

XtManageChild( action );

XtManageChild( pane );

// make sure that the action area can be always be seen
ItWidgetGeometry size;
size.request_mode = CWHeight;
XtQueryGeometry( action, NULL, &size );
XtVaSetValues( action,
ImNpaneMaxinum, size.height,
XnNpaneMinimum, size.height,
NULL );
}
LIVIIEEIIIIIT LI E 102000101 EE 0210 00000000001802000100011210111
void create_running_dialog( )
{
Arg args[3];
XtSetArg( args[0], XmNdialogStyle, XmDIALOG_FULL_APPLICATION_MODAL );
XtSetArg( args[1], XmNautoUnmanage, False );
XtSetArg( args{2], XmNnoResize, True );
running.dialog = ImCreateWorkingDialog( toplevel, "running", args, 3 );
XtUnmanageChild( XmMessageBoxGetChild( running_dialog, XmDIALOG_OK_BUTTON ) );
XtUnmanageChild( XmMessageBoxGetChild( running_dialog, XmDIALOG_HELP_BUTTON ) );
XtVaSetValues( XtParent( running_dialog ),
XtNtitle, "Running Simulation",
NULL );
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]

}

T LDV T RN e
double get_clock_time( )

{

struct timeval t;

// read the current clock time and return it
it ( gettimeofday( &t, (struct timezones*)0 ) ) {
tprintf( stderr, "ERROR[get_clock_time] unable to read time\n" );
exit( 1 );
}
return ( (double)t.tv_sec + (double)t.tv_usec / 1000000.0 );
}
TE1111E0000010000 8008000000007 00000080070000020000720011011188011111181
void set_starting_menu_satate( )
{

Widget a_menu;

// Set parts of the the "File" menu insensitive

if ( a_menu » XtNameToWidget( toplevel, // Discomnect
"main_window.menu_bar.popup._file_menu.file_menu.button_1" ))
XtSetSensitive( a_menu, False );

if ( a_menu = XtNameToWidget( toplevel, // New Model...
"main_window.menu_bar.popup_file_menu.file_menu.button_2" ) )
ItSetSensitive( a_menu, False );

if ( a_menu = XtNameToWidget( toplevel, // Open Model...
"main_window.menu_bar.popup_file_menu.file_menu.button_3" ) )
XtSetSensitive( a_menu, False );

it ( a_menu = XtNameToWidget( toplevel, // Close
"main_window.menu_bar.popup_file_menu.file_menu.button_4" ) )
XtSetSensitive( a_menu, False );

it ( a_menu = XtNameToWidget( toplevel, // Save As...
"main_window.menu_bar.popup_file_menu.file_menu.button_5" ) )
XtSetSensitive( a_menu, False );

// Set the entire "Configure" menu insensitive

it ( a_menu = XtNameToWidget( toplevel, "main_window.menu_bar.batton.1* ) )
XtSetSensitive( a_menu, False );

// Set the entire "Execute" menu insens.tive
it ( a_menu = XtNameToWidget( toplevel, "main_window.menu_bar.button_2" ) )
XtSetSensitive( a_menu, False );

// Set the entire "Post Process" menu insensitive

if ( a_menu = XtNameToWidget( toplevel, "main_window.menu_bar.button_3" ) )
XtSetSensitive( a_menu, False );
}

panaguagagnpaaain
void setup_main_window( )
{
// global variables: Widget toplevel
Widget main_window = XtVaCreateManagedWidget( "main_window",
xmMainWindowWidgetClass, toplevel,
NULL );

ImString file = XImStringCreateSimple( "File" );

ImString configure = ImStringCreateSimple( "Configure" );

ImString execute ®» XmStringCreateSimple( "Execute" );

ImString post = XmStringCreateSimple( "Post Process" );

ImString help = XmStringCreateSimple( "Help" );

Widget menu_bar = XmVaCreateSimpleMenuBar( main_window, "menu_bar",
XmVaCASCADEBUTTON, file, 'F’,
XmVaCASCADEBUTTON, configure, ’'C’,
ImVaCASCADEBUTTON, execute, ’E’,
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ImVaCASCADEBUTTION, post, ’'P’,
InVaCASCADEBUTTON, help, °'H’,
NULL );
ImStringFree( file );
ImStringFree( contigure );
InStringFree( execute );
ImStringFree( post );
ImStringFree( help );

// Inform the MenuBar which one of its CascadeButtons contains the "Help" menu
Widget help_menu;
if ( help_menu = XtNameToWidget( menu_bar, "button_4" ) )

ItVaSetValues( menu_bar, XmNmenuHelpWidget, help_menu, NULL );

// tirst menu is the "File" menu
ImString connect = XmStringCreateSimple( "Comnect..." );
ImString disconnect = XmStringCreateSimple( "Disconmect" );
ImString new_model = ImStringCreateSimple( "New Model..." );
ImString open_model = ImStringCreateSimple( "Open Model..." );
XmString close_model = ImStringCreateSimple( "Close" );
ImString save_as_model = ImStringCreateSimple( “Save As..." );
ImString quit = XmStringCreateSimple( "Exit" );
XmVaCreateSimplePulldownMenu( menu_bar, "file_menu", O, menu_file_cb,
XmVaPUSHBUTTON, connect, NULL, NULL, NULL,
XmVaPUSHBUTTON, disconnect, NULL, NULL, NULL,
ImVaSEPARATOR,
XmVaPUSHBUTTON, new_model, *N’, NULL, NULL,
XmVaPUSHBUTTON, open_model, ’0’, NULL, NULL,
XmVaPUSHBUTTON, close_model, 'C’, NULL, NULL,
XmVaPUSHBUTTON, save_as_model, ’S’, NULL, NULL,
ImVaSEPARATOR,
XmVaPUSHBUTTON, quit, NULL, NULL, NULL,
NULL );
ImStringFree( connect );
XmStringFree( discomnect );
ImStringFree( nev_model );
XmStringFree( open_model );
ImStringFree( close_model );
ImStringFree( save_as_model );
ImStringFree( quit );

// second menu is the "Configure" menu
ImString create_scenario = XmStringCreateSimple( "Create Scemario..." );
InString clear_scenario = ImStringCreateSimple( "Clear Scenario" );
ImVaCreateSimplePulldownMenu( menu_bar, "configure_menu", 1,
menu_configure_cb,
XmVaPUSHBUTTON, create_scenario, ’C’, NULL, NULL,
XmVaPUSHBUTTON, clear_scenario, ’S’, NULL, NULL,
NULL );
ImStringFree( create_scenario );
ImStringFree( clear_scenario );

// third menu is the "Execute" menu
ImString time_slice = XmStringCreateSimple( "Set Time Slice..." );
XmString time_ratio = XmStringCreateSimple( "Set Time Ratio..." );
ImString run = XmStringCreateSimple( "Run" );
ImString run_until = ImStringCreateSimple( "Run Until..." );
XImVaCreateSimplePulldownMenu( menu_bar, "execute_menu", 2, menu_execute_cb,

ImVaPUSHBUTTON, time_slice, ’S’, NULL, NULL,

ImVaPUSHBUTTON, time_ratio, 'T’, NULL, NULL,

XmVaSEPARATOR,

XmVaPUSHBUTTON, run, *R’, NULL, NULL,

XmVaPUSHBUTTON, run_until, ’U’, NULL, NULL,

NULL );
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InStringFree( time_slice );
ImStringFree( time_ratio );
ImStringFree( run );

ImStringFree( run_until );

// fourth menu is the “Post Process" menu
ImString view = ImStringCreateSimple( "View Map..." );
ImString reports = ImStringCreateSimple( "Generate Report" );
InVaCreateSimplePulldownMenu( menu_bar, "post_menu", 3, menu_post_cb,
XmVaPUSEBUTTON, view, ’V’, NULL, NULL,
ImVaPUSHBUTTON, reports, ’R’, NULL, NULL,
NULL );
ImStringFree( view );
XmStringFree( reports );

// f£itth menu is the "Help" menu
XmString about = ImStringCreateSimple( "About SimBench..." );
InVaCreateSimplePulldownMenu( menu_bar, "help_menu", 4, menu_help_cb,
XmVaPUSHBUTITON, about, ’A’, NULL, NULL,
NULL );
ImStringFree( about );

XtManageChild( menu_bar );

Widget pane = XtVaCreateWidget( "pane", xmPanedWindowWidgetClass,
main_window,
XaNsashWidth, 1,
ImNsashHeight, 1,
NULL );

Arg args[9];

XtSetArg( args[0], ImNrows, 20);

ItSetArg( args[1], ImNcolumns, 80);

XtSetArg( args{2], XmNeditable, False);

XtSetArg( args[3], XmNeditMode, XmMULTI_LINE_EDIT);
XtSetArg( args[4], XmNvordWrap, True);

XtSetArg( args[6], XmNscrollHorizontal, False);
XtSetArg( args(6], XmNblinkRate, 0);

XtSetArg( args[7], XmNsutoShowCursorPosition, True);
XtSetArg( args(8], ImNcursorPositionVisible, False);
log = XmCreateScrolledText( pane, "log", args, 9 );
XtManageChild( log );

Widget message_frame = XtVaCreateManagedWidget( "message_frame",
xmFrameWidgetClass, pane,
ImNshadouwType, XmSHADOW_IN,
NULL );
message = XtVaCreateManagedWidget( "message”, xmLabelWidgetClass,
message_frame,
XmNalignment, XmALIGNMENT_BEGINNING,
NULL );
// make sure that tke message area can be always be seen
XtWidgetGeometry size;
size.request_mode = CWHeight;
XtQueryGeometry( message_frame, NULL, &size );
XtVaSetValues( message_frame,
XmNpaneMaximum, size.height,
ImNpaneMinimum, size.height,
NULL );
XtManageChild( pane );

XtVaSetValues( main_window,

ImNmenuBar, menu_bar,
XmNworkWindow, pane,
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}

NULL );
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void update_map_dialog( )

{

}

int map_width;
int map_height;
double elapsed_time;

it ( map ) {
// destroy the old map
XtDestroyWidget( map );
map = NULL;

}

// start the timer to time the map update
stopwatch map_timer;
map_timer.start( );

it ( !'sim_get_hexboard_size( map_width, map_height ) ) {
// failed to determine the size of the hexboard
generic_ask_user{( XmDIALOG_ERROR,
“Unable to determine the size of the hexboard”,
“0K“, NULL, YES );
}
else {
map = XtVaCreateWidget( "hexboard", hexWidgetClass, mep_control,
ImNborderWidth, O,
XtNhexRadius, HEX_RADIUS,
XtNnumberBexX, map_width,
XtEnumberHexY, map_height,
NULL );
sim_add_players_to_hexboard( );
ItManageChild( map );
}
update_model_msg( TRUE ); // update the message ares

// stop the timer
elapsed_time = map_timer.stop( );
log_print( "Creating the map took X7.3f seconds\n", elapsed_time );
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void log_print( char »fmt, ... )

}

char buffer[100];
static XmTextPosition wpr_position; // maintain text position
va_list args;

va_start( args, fmt );
(void) vsprintf( buffer, fmt, args );
va_end( args );

ImTextInsert( log, wpr_position, buffer );

wpr_position += strlen( buffer );

ItVaSetValues( log, XmNcursorPosition, wpr_position, NULL );
ImTextShovPosition( log, wpr_position );

O iy
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void msg_print( char *fmt, ... )

char buffer(100];
va_list args;

va_start( args, tat );
(void) vsprintf( buffer, fmt, args );
va_end( args );

InString string = XmStringCreateSimple( buffer );
XtVaSetValues( message,
XnNlabelString, string,
NULL );
ImStringFree( string );
}
LIEHEIITIEEIIIIT LR EE R I 211 0000080000000000180110111810101
void update model_msg( int model_exists )

it ( model_exists )
msg_print( "Current model: %s [simulation time %d]",
sim_get_current_model_name( ), sim_get_current_sim_time( ) );
else
msg_print( "Current model: none" );

}
R i
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//// Xt Callback Support Routines

111/
O i
char sget_about_nressage( )

{

#define SYSTIME_MSG "System time used:"

#define USRTIME_MSG "User time used:"

#define MINPFAULT_MSG "Page faults (no physical 1/0):"

$define MAJPFAULT_MSG "Page faults (physical I/0):"

f#define SWAP_MSG "Number of program swaps:"
#define MAXSET_MSG "Maximum resident set size:"
#define SEC_MSG “seconds"

#define USEC_MSG "microseconds"

#define BYTE_MSG "bytes"

static char buffer[500];
struct rusage rusage;

// lookup the system resource usage
it ( getrusage( RUSAGE_SELF, &rusage ) ) {
fprintf( stderr, "ERROR[get_about_message] getrusage call failure\n" );
exit( 1 );
}
// update the message
sprintf( butfer, "%s\n¥s\n\n¥%s %d %s %d %s\n¥s %d %s %d %s\n"
"%s %d\n¥s %d\n¥s Xd\n%s %d %s",
TITLE_MSG,
VERSION_MSG,
USRTIME_MSG,
rusage.ru_utime.tv_sec, SEC_MSG,
rusage.ru_utime.tv_usec, USEC_MSG,
SYSTIME_MSG,
rusage.ru_stime.tv_sec, SEC_MSG,
rusage.ru_stime.tv_usec, USEC_MSG,
MINPFAULT_MSG, rusage.ru._minflt,
MAJPFAULT_MSG, rusage.ru_majflt,
SWAP_MSG, rusage.ru_nswap,
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MAXSET_MSG,
Tusage.ru_maxrss * getpagesize( ), BYTE_MSG );
return buffer;

}
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Widget get_top_shell( Widget w )

{

vhile ( w && !XtIsWMShell( w ) )
w = XtParent( w );
return w;
}
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//1/ Xt Callback Routines
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void done_running_cb{ Widget w, XtPointer closure, XtPointer call_data )
{

int remove_vork_proc = (int)closure;

it ( remove_work_proc ) {
XtWorkProcld work_id;
XtVaGetValues( w, XmMuserData, &work.id, NULL );
XtRemoveWorkProc( work_id );

¥

update_model_msg( TRUE ); // update the message area

// take down the running dialog

XtRemoveAdllCallbacks( w, XmNcancelCallback );

XtPopdown{ XtParent( w ) );

XSync( XtDisplay(w ), 0 );

XmUpdateDisplay( get_top_shell( w ) );
}
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void menu_configure_cb( Widget w, XtPointer closure, XtPointer call_data )
{

char buffer[100];

int item_no = (int)closure;

static Widget create_scenario_dialog = NULL;

double elapsed_time;

switch ( item. no ) {
case 0: // user selected "Create Scenario..."
if ( !creata_scenario_dialog ) {
create_s. vie "io_dialog = XtVaCreatePopupShell( "create_scenario”,
xmDialogShellWidgetClass, get_top_shell( w ),
XtNtitle, "Create Scenario”,
RULL );
Widget pane = XtVaCreat: .> iget( "pane", xmPanedWindowWidgetClass,
create_scenario_dialog,
ImNsashWidth, 1,
InNsashHeight, 1,
NULL );

// set up the control area of the dialog

Widget control = XtVaCreateWidget( “control", xmFormWidgetClass, pane,
NULL );

ImString prompt.text = XmStringCreateSimpls(
"Enter your desired scenario iaformation:" );

Widget prompt = XtVe- -~teManagedwidget( "prompt", xmLabelWidgetClass,
control,
InNlabelString, prompt_text,
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InNtopAttachment, ImATTACH_FORM,
InNleftAttachment, XmATTACH_FORM,
ImlirightAttachment, ImATTACE_FORM,
InNalignment, XmALIGNMENT_BEGINNING,
NULL );
InStringFree( prompt_text );
Widget subform = prompt;
Widget label, text;
for ( int i = 0 ; i < XtNumber( scenario_prompts ) ; i++ ) {
subform = XtVaCreateWidget( “subform", xmFormWidgetClass,
control,
ImNtopAttachment, ImATTACH_WIDGET,
InNtopWidget, subform,
InNleftAttachment, XmATTACH_FORM,
ImNrightAttachment, XmATTACH_FORM,
NULL );

if ( i == 0 ) ItVaSetValues( subform, ImNtopDffset, 10, NULL );

label = XtVaCreateManagedWidget( scenario_prompts[i],
xalabelWidgetClass, subform,
ImNtopAttachment, XmATTACH_FORM,
ImNbottomittachment, XmATTACH_FORM,
ImNleftAttachment, XmATTACH_FORM,
ImNalignment, XmALIGNMENT_BEGINNING,
NULL );

sprintf( buffer, "text Xd", i );

text = XtVaCreateManagedWidget( buffer,
xmTextWidgetClass, subform,
ImEmaxLength, 10,
ImNtopAttachment, XmATTACH_FORM,
ImNbottomAttachment, XmATTACHE_FORM,
ImNrightAttachment, XmATTACH_FORM,
ImNleftittachment, XmATTACH_WIDGET,
ImNleftWidget, label,
ImNleftOffset, 20,
NULL );

ItManageChild( subform );

}

ItManageChild( control );

// set up the action area of the dialog

Widget action = XtVaCreateWidget( "action", xmFormWidgetClass, pane,
XmNfractionBase, 7,

NULL );

Widget ok = ItVaCreateManagedWidget( "OK",
xmPushButtonWidgetClass, action,
ImNtopAttachment, XmATTACH_FORM,
ImNbottomAttachment, XmATTACH_FORM,
ImNlcftAttachment, XmATTACH_POSITION,
XnNlettPosition, 1,

ImNrightAttachment, XmATTACE_POSITION,
InNrightPosition, 2,
XaNshowisDefault, True,
XmNdefaultButtonShadowThickness, 1,
NULL );

XtAddCallback( ok, XmNactivateCallback,
try.create_scenario_cb, "create_scenario” );

Widget cancel = XtVaCreateManagedWidget( "Cancel”,
xmPushButtonWidgetClass, action,
IsNtopAttachment, XmATTACH_FORM,
ImlbottomAttachment, XmATTACH_FORM,
InNleftittachment, XmATTACH_POSITION,
ImNleftPosition, 3,

InNrightAttachment, XmATTACH_POSITION,
ImNrightPosition, 4,
XnNdefaultButtonShadowThickness, 1,
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NULL );
XtAddCallback( cancel, XmNactivateCallback,
take_down_named_cb, “"create_scenario” );
Widget help = ItVaCreateManagediidget( "Relp*,
xmPushButtonWidgetClass, action,
InlitopAttachment, XmATTACE_FORNM,
ImNbottomAttachment, XmATTACH_FORM,
ImNleftAttachment, XmATTACH_POSITION,
ImNleftPosition, 5,
ImiirightAttachment, ImATTACE_POSITION,
ImMrightPosition, 6,
ImNdefaultButtonShadowThickness, 1,
NULL );
XtSetSensitive( help, False );
XtManageChild( action );
ItMansgeChild( pane );
}
ItManageChild( create_scenario_dialog );
ItPopup( create_scenario_dialog, XtGrabNone );
break;

case 1: // user selected "Clear Scenario..."
it ( !sim_configure_clear( elapsed_time ) ) {
// failed
generic_ask_user( XmDIALOG_ERROR,
"Can’t clear the model’s scenario”, "0K", NULL, YES );
}

else {
// succeeded
update_model_msg( TRUE );
log_print( "Scenario cleared in A7.3f seconds\n", elapsed_time );
sprintf( buffer, "Scenario cleared in ¥7.3f seconds”, elapsed_time );
generic_ask_user( XmDIALOG_INFORMATION, buffer, "OK", NULL, YES );

}

break;

default:
fprintt( stderr, "ERROR[menu_configure_cb] impossible menu choice\n” );
exit( 1 );
break;
}
}
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void menu_execute_cb( Widget w, XtPointer closure, XtPointer call_data )
{
int item_no = (int)closure;
static Widget slice_dialog = NULL;
static Widget ratio.dialog = NULL;
static Widget run_until_dialog = NULL;

switch ( item_no ) {
case 0: // user selected "Set Time Slice..."
it ( !slice_dialog ) {
Arg args[3];
ImString text = ImStringCreateSimple( SLICE_DIALOG_MSG );
XtSetArg( args[0], XmNselectionLabelString, text );
ItSetArg( args(1], XmNautoUnmanage, False );
ItSetiArg( args(2], XmlnoResize, True );
slice_dialog = XmCreatePromptDialog( get_top_shell( w ), "slice",
args, 3 );
InStringFree( text );
XtVaSetValues( XtParent( slice_dialog ),
ItRtitle, "Set Time Slice",
NULL );
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ItSetSensitiva(

InSelectionBoxGetChild( slice_dialog, ImDIALOG_HELP_BUTTON ), False );
XtAddCallback( slice_dialog, XmNokCallback, try_set_time_slice_cb, WNULL );
XtAddCallback( slice_dialog, ImMcancelCallback, take _down_cb, WULL );

}

XtManageChild( slice_dialog );

XtPopup( XtParent( slice_dialog ), XtGrabllone );
break;

case 1: // user selected "Set Time Ratio..."
i ( t!ratio_dialog) {
Arg args{3];
InString text = XmStringCreateSimple( RATIO_DIALOG_MSG );
XtSetArg( args[0], XmNselectionLabelString, text );
XtSetArg( args[1], ImNautoUnmanage, False );
XtSetirg( args(2], ImlinoResize, True );
ratio_dialog = ImCreatePromptDislog( get_top.shell( w ), "ratio*,
args, 3 );
ImStringFree( text );
XtVaSetValues( XtParent( ratio._dialog ),
XtMtitle, "Set Time Ratio”,
WULL );
ItSetSensitive(

ImSelectionBoxGetChild( ratio_dialog, XmDIALOG_HELP_BUTTON ), False );
XtAddCallback( ratio_dialog, XmNokCallback, try_set_time_ratio_cb, NULL );
ItAddCallback( ratio_dialog, XmNcancelCallback, take_down._cb, NULL );

}

ItManageChild( ratio_dialog );

ItPopup( XtParent( ratio.dialog ), XtGrablone );
break;

case 2: // user selected "Run"

// put up the running dialog

// set the cancel button to "Stop"

ImString stop = XmStringCreateSimple( "Stop” );

XtVaSetValues( running_dislog , XmlicancelLabelString, stop, NULL );

ImStringFree( stop );

// set up the work procedure

ItWorkProcld work_id = XtAppAddWorkProc( app, rum_work_proc,
(XtPointer)running.dialog );

ItVaSetValues( running_dislog, XmNuserData, work_id, NULL );

// use cancel button to stop run ("True" means to remove the work proc)

XtAddCallback( running_dialog, XmNcancelCallback, done_running_cb,
(XtPointer)True );

XtManageChild( running._dialog );
XtPopup( XtParent( running_dialog ), XtGrabNonme );

// set the last run time to the current time
last_run_clock_time = get_clock_time( );
break;

case 3: // user selected "Run Until..."
if ( ‘run_until_dialog ) {

Arg args[3];

ImString text = ImStringCreateSimple( RUN.UNTIL_DIALOG_MSG );

XtSetArg( args(0], XmNselectionLabelString, text );

XtSetArg( args[1], ImNautoUnmanage, False );

Xt3etArg( args[2], ImNnoResize, True );

run_until_dialog = ImCreatePromptDialog( get_top_shell( w ), "run_until®,
args, 3 );

InStringFree( text );

ItVaSetValues( XtParent( run_until_dialog ),
Xt¥title, "Run Until",
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NULL );
ItSetSensitive( ImSelectionBoxGetChild( run_until_dialog,
ImDIALOG_HRELP_BUTTON ), False );
ItAddCallbeck( run_until_dialog, XmNokCallback, try_run_until_cb, NULL );
ItAddCallback( run_until_dialog, XmNcancelCallback, take_down_cb, NULL );
}
XtManageChild( run_until_dialog ):
XtPopup( XtParent( run_until_dialog ), XtGrabNone );
break;

default:
tprintf( stderr, "ERROR[menu_execute_cb] impossible menu choice\n" );
exit( 1);
break;

}

}
L0ELLITTE00000 080008080 0000000000000100000000000010101082001010811011111111
void menu_file_cb( Widget w, ItPointer closure, XtPointer call_data )
{

int item_no = (int)closure;

static Widget connect_dialog = NULL;

static Widget nev_model_dialog = NULL;

static Widget open_model_dialog = NULL;

static Widget save_as_dialog = NULL;

switch ( item_pno ) {
case 0: // user selected "Connect..."
if ( ‘connect_dialog ) {
Arg args{3];
InString text = ImStringCreateSimple( CONNECT.DIALOG_MSG );
XtSetirg( args[0], ImNselectionLabelString, text );
XtSetArg( args[1], XmNautoUnmanage, False );
XtSetArg( args[2], XmNnoResize, True );
connect_dialog = ImCreatePromptDialog( get_top_shell( w ), "connect",
args, 3 );
ImStringFree( text );
ItVaSetValues( XtParent( connect_dialog ),
XtNtitle, "Connect",
NULL );
XtSetSensitive(

ImSelectionBoxGetChild( connect_dialog, XmDIALOG_HELP_BUTTON ), False );
XtiddCallback( connect._dialog, XmNokCallback, try.comnect.cb, NULL );
XtAddCallback( connect_dialog, XmNcancelCallback, take_down_cb, NULL );

}

ItManageChild( connect_dialog );

XtPopup( XtParent( connect_dialog ), XtGrabNone );
break;

case 1: // user selected "Disconnect”
// attempt to disconnect from the database
if ( !sim_db_disconnect( ) ) {
// tailed
generic_ask_user( XmDIALOG_ERROR,
"Can’t disconnect from the database”, "0K", NULL, YES );
}
else {
// succeeded
update_model_mag( FALSE );
log_print( "Successful disconnect from database\n" );

// Set parts of the the "File" menu sensitive and parts insensitive

Widget a_menu;

if ( a_menu = XtNameToWidget( toplevel, // Conmnect...
"main_window.menu_bar.popup_file_menu.file_menu.button_0" ) )
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ItSetSensitive( a_menu, True );

it ( a_menu = XtNameToWidget( toplevel, // Discomnect
“main_windov.menu_bar.popup.file_menu.file_menun.button_1" ) )
XtSetSensitive( a_menu, False );

iz ( a_menu = ItNameToWidget( toplevel, // New Model...
"main_window.menu_bar.popup_file_menu.file_menu.button_2" ) )
ItSetSensitive( a_menu, False );

it ( a_menu = XtNameToWidget( toplevel, // Open Model...
“main_vindow.menu_bar.popup_file_menu.file_menu.button_3" ) )
ItSetSensitive( a_menu, False );

it ( a_menu = XtNameToWidget( toplevel, // Close
"main_window.menu_bar.popup.tile_menu.file_menu.button.4" ) )
XtSetSensitive( a_menu, False );

if ( a_menu = XtNameToWidget( toplevel, // Save As...
"main_window.menu_bar.popup_file_menu.file_menu.button_5" ) )
XtSetSensitive( a_menu, False );

// Set the entire "Configure" menu insenaitive
it ( a_menu = XtNameToWidget( toplevel, "main_window.menu_bar.button_1" ) )
ItSetSensitive( a_menu, False );

// Set the entire "Execute" menu insensitive
iz ( a_menu = XtNameToWidget( toplevel, "main_vwindow.menu_bar.button._2" ) )
XtSetSensitive( a_menu, False );

// Set the entire "Post Process" menu insensitive
if ( a_menu = XtNameToWidget( toplevel, "main_window.menu_bar.button_3" ) )
ItSetSensitive( a_menu, False );
}
break;

case 2: // user selected "New Model..."
it ( !new_model_dialog ) {
Arg args[3];
ImString text = XmStringCreateSimple( "Enter new model name:" );
XtSetArg( args[0], XmNselectionLabelString, text );
XtSetArg( args[1], XmNautoUnmanage, False );
ItSetArg( args[2], XmlnoResize, True );
new_model_dialog » XmCreatePromptDialog( get_top_shell( w ),
"nev_model", args, 3 );
XmStringFree( text );
ItVaSetValues( XtParent( new_model_dialog ),
XtNtitle, "New Model",
NULL );
XtSetSensitive( XmSelectionBoxGetChild( new_model_dialog,
XmDIALOG_BELP_BUTTON ), False );
XtAddCallback( new_model_dialog, XmNokCallback, try_new_model_cb, NULL );
XtAddCallback( new_model_dialog, XmNcancelCallback, take_down_cb, NULL );
}
XtManageChild( new_model_dialog );
XtPopup( XtParent{ new_model_dialog ), XtGrabNone );
break;

case 3: // user selected "Open Model..."

i? ( 'open_model_dialog ) {
Arg argsi4]);
XmString text = ImStringCreateSimple( "Existing Models" );
XtSetArg( args[0], XmNlistLabelString, text );
ItSetArg( args[1], XmNsutoUnmanage, False );
XtSetArg( args[2], XmNmustMatch, True );
XtSetArg( args[3), Xm¥noResize, True );
open_model_dialog = ImCreateSelectionDialog( get_top_shell( w ),

"open_model", args, 4 );

InStringPree( text );
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ItVaSetValues( XtParent( open_model_dialog ),
ItNtitle, “Open Model",
NULL );
XtSetSensitive( ImSelectionBoxGetChild( open_model_dialog,
XmDIALOG_HELP_BUTTON ), False );
XtUnmanageChild( XmSelectionBoxGetChild( open_model_dialog,
XmDIALOG_APPLY_BUTTON ) );
XtAddCallback( open_model_dialog, XmNokCallback, try_open_model_cb, NULL );
XtAddCallback( open_model_dialog, ImNcancelCallback, take_down._cb, NULL );
}
char *smodels;
int size;
it ( !sim_model_list_of_existing( &models, size ) ) {
generic_ask_user( ImDIALOG_ERROR,
"Can’t determine wvhat models exist",
"0K", WULL, YES );
}
else {
it ( size == 0 ) {
generic_ask_user( XmDIALOG_INFORMATION,
“No models currently exist",
"0K", NULL, YES );
}
else {
ImString sitems = (XmStringe)XtMalloc( size * sizeof( XmString ) );
for ( int 4 = 0; i < size ; i++ )

items{i] = XmStringCreateSimple( models[i] );
ItVaSetValues( open_model_dialog,

XmNlistItems, items,

ImNlistItemCount, size,

NULL );
vhile ( --i >= 0 )

ImStringFres( items[i] ); // free elements of the array
ItFree( (char #)items ); // now free the array pointer
ItManageChild( open_model_dialog );

XtPopup{ XtParent( open_model_dialog ), XtGrabNome );
}
}
break;

case 4: // user selected "Close"
// attempt to close the current model
if ( !sim_model_close( ) ) {
// failed
generic_ask_user( XmDIALOG_ERROR,
"Can’t close the curxrent model", "OK", NULL, YES );
}

else {
// succeeded
update_model_msg( FALSE );
log_print( "Current model closed\n" );

/! Set parts of the the "File" menu sensitive and parts insensitive

Widget a_menu;

iz ( a_menu = XtNameToWidget( toplevel, // New Model...
"main_window.menu_bar.popup.file_menu.file_menu.button.2" ) )
XtSetSensitive( a.menu, True );

it ( a_menu = XtNameToWidget( toplevel, // Open Model...
"main_window.menu_bar.popup.file_menu.file_menu.button_3" ) )
XtSetSensitive( a_menu, True );

if ( a_menu = XtNameToWidget( toplevel, // Close

"main_window.menu_bar.popup.file_menu.file_menu.button 4" ) )
ItSetSensitive( a_menu, False );
it ( a_menu = XtNameToWidget( toplevel, // Save As...
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“main_window.menu_bar.popup_file menu.file_menu.button_5" ) )
XtSetSensitive( a_menu, False );

// Set the entire "Configure" menu insensitive
iz ( a_menu = XtNameToWidget( toplevel, "main_window.menu_bar.button_1" ) )
XtSetSensitive( a_menu, False );

// Set the entire "Execute" menu insensitive
it ( a_menu = XtNameToWidget( toplevel, "main_vindow.menu_bar.button_2" ) )
XtSetSensitive( a_menu, False );

// Set the entire "Post Process" menu insemsitive
it ( a_menu = XtNameToWidget( toplevel, “main_window.menu_bar.button_3" ) )
XtSetSensitive( a_menu, False );
}
break;

case 5: // user selected "Save As..."
it ( !save_as_dialog ) {
Arg args{3];
ImString text = XmStringCreateSimple( "Enter model name to save as:" );
ItSetArg( args[0], XmNselectionLabelString, text );
XtSetArg( args[1], XmNautoUnmanage, False );
XtSetArg( args(2], XmNnoResize, True );
save_as_dialog = XmCreatePromptDialog( get_top_shell( w ),
"save_as", args, 3 );
ImStringFree( text );
XtVaSetValues( XtParent( save_as_dialog ),
XtNtitle, "Save As",
NULL );
ItSetSensitive( XmSelectionBoxGetChild( save_as_dialog,
XmDIALOG_HELP_BUTTON ), False );
ItAddCallback( save_as_dialog, XmNokCallback, try_save_as_cb, NULL );
XtAddCallback( save_as_dialog, XmNcancelCallback, take_down_cb, NULL );
}
ItManageChild( save_as_dialog );
XtPopup( XtParent( save_as_dialog ), XtGrabNone );
break;

case 6: // user selected "Exit"
// pertorm any required database cleanup then exit
iz ( !sim_db_discomnect( ) ) {
// failed
generic_ask_user( XmDIALOG_ERROR,
“"Can’t exit program: the disconnect from the database failed",
“0K", NULL, YES );
}
else
exit( 1 );
break;

default:
fprintf( stderr, "ERROR[menu_file_cb] impossible menu choice\n" );
exit( 1 );
break;
}
}
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void lonn_holp_cb( Widget w, ItPointer closure, XtPointer call_data )
{
static Widget about_dialog = NULL;
int item_no = (int)closure;
XaString text;
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suitch ( item_no ) {
case 0: // user selected "About SimBench..."
it ( !about_dialog ) {
Arg args[1];
XtSetArg( args[0], XmNnoResize, True );
about_dialog = ImCreatelnformationDialog( get_top_shell( w ), "about",
args, 1 );
ItVaSetValues( XtParent( about_dialog ),
XtNtitle, "About SimBench",
NULL );
XtSetSensitive(
ImMessageBoxGetChild( about_dialog, XmDIALOG_HELP_BUTTON ), False );
ItUnmanageChild(
XmMessageBoxGetChild( about_dialog, XmDIALOG_CANCEL_BUTTON ) );
}
text = ImStringCreateLtoR( get_about _message( ), XmSTRING_DEFAULT_CHARSET );
XtVaSetValues{ about_dialog,
ImNmessageString, text,
NULL );
ImStringFree( text );
XtManageChild( about_dialog );
XtPopup( XtParent( about_dialog ), XtGrabNone );
break;

default:
fprintt( stderr, "ERROR[menu_help_cb] impossible menu choice\n" );
exit( 1 );
break;

}

}
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void menu_post_cb( Widget w, XtPointer closure, XtPointer call_data )
{

char butfer{100];

int item_no = (int)closure;

double elapsed_time;

switch ( item.no ) {
case 0: // user selected "View Map...”
if ( !map_dialog ) {
// create the map dialog the first time this menu choice is selected
create_map_dialog( );
}
update_map_dialog( );
ItManageChild( map_dialog );
XtPopup( mep_dialog, XtGrabNone );
break;

case 1: // user selected "Generate Report"
it ( !sim_report( elapsed_time ) ) {
// tailed
generic_ask_user( XmDIALOG_ERROR,
"Generation of report failed", "OK", NULL, YES );
}
else {
// succeeded
log_print( "Report generated in %7.3f seconds\n", elapsed_time );
sprintf( butfer,
"Report generated in %7.3f seconds (to file \"SIM_REPORT\")",
elapsed_time );
generic_ask_user( XmDIALOG_INFORMATION, buffer, "OK", NULL, YES );
}
break;
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defaunlt:
fprintf( stderr, "ERROR[menu_help_cb] impossible menu choice\n" );
exit( 1 );
break;
}
}
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void take_down_cb( Widget w, XtPointer closure, XtPointer call_data )
{
XtPopdown( XtParent( w ) );
ISync( XtDisplay(w ), 0 );
ImUpdateDisplay( get_top.shell( w ) );
}
|
void take_down_named_cb( Widget w, XtPointer closure, XtPointer call_data )
{
Widget dialog;
char *dialog.name = (char*)closure;

it ( dialog = XtNameToWidget( toplevel, dialog_name ) ) {
XtPopdown( dialog );
XSync( XtDisplay( dialog ), 0 );
ImUpdateDisplay( get_top_shell{ w ) );
}
}
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void try.connect_cb( Widget w, XtPointer closure, XtPointer call_data )
{
ImSelectionBoxCallbackStruct #cbs = (XmSelectionBoxCallbackStructs)call_data;
char *db_name;

if ( 'XmStringGetLtoR( cbs->value, XImSTRING_DEFAULT_CHARSET, &db_name ) ) {
tprintf( stderr, "ERROR[try_connect_cb] ImStringGetLtoR failed\n" );
exit( 1 );

}

// attempt to connect to the database
if ( !sim_db_connect( db_name ) ) {
// tailed
generic_ask_user( XmDIALOG_ERROR,
"Can’t connect to the database you have specified",
"0K", NULL, YES );
}
else {
// succeeded
XtPopdown( XtParent( w ) );
ISync( XtDisplay(w ), 0 );
XmUpdateDisplay( get_top_shell( w ) );

log_print( "Successful connect to database \"¥%s\"\n", db_name );

// Set parts of the the "File" menu sensitive and parts insensitive

Widget a_menu;

if ( a_menu = XtNameToWidget({ toplevel, // Connect...
"main_window.menu_bar.popup_file_menu.file_menu.button_0" ) )
XtSetSensitive( a_menu, False );

it ( a_menu = XtNameToWidget( toplevel, // Discomnect
"main_window.menu_bar.popup_file_menu.file_menu.button_1" ) )
XtSetSensitive( a_menu, True );

it ( a_menu = XtNameToWidget( toplevel, // New Model...
"main_window.menu_bar.popup.file_menu.file_menu.button_2" ) )
XtSetSensitive( a_menu, True );

it ( a_menu = XtNameToWidget( toplevel, // Open Model...
"main_vindow.menu_bar.popup.file_menu.file_menu.button 3" ) )
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XtSetSensitive( a_menu, True );

}

ItFree( db_name );
}
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void try_create_scenario_cb( Widget v, ItPointer closure, XtPointer call_data )
{

char buffer[100];

Widget dialog, text_ O, text_ 1, text._2;

// get the values of the three text widgets

if ( 1( text_0 = XtNameToWidget( toplevel,
"create_scenario.pane.control.subform.text 0" ) ) ) {
tprintf( stderr, "ERROR{try._create_scenario_cb]l unable to find text_O\n" );
exit( 1 );

}

if ( 1( text_1 = XtNameToWidget( toplevel,
“create_scenario.pane.control.subform.text_1" ) ) ) {
fprintf( stderr, "ERROR[try_create_scenario_cb] unable to find text_i\n" );
exit( 1);

}

it ( !'( text_2 = XtNameToWidget( toplevel,
“create_scenario.pane.control.subform.text.2" ) ) ) {
fprintf( stderr, "ERROR[try_create_scenario_cb] unable to find text_2\n" );
exit( 1 );

}

// try to get the numbers input by the user

char snum_aircraft_char = ImTextGetString( text_0 );
int num_sircraft = atoi( num_aircraft_char );
XtFree( num_aircraft_char );

char spum_trucks_char = XImTextGetString( text.1 );
int num_trucks = atoi( num_trucks_char );

ItFree( num_trucks_char );

char shexboard_size_char = ImTextGetString( text_2 );
int hexboard_size = atoi( hexboard_size_char );
XtFree( hexboard_size_char );

// check that the values are valid
// (if any of the values are zero the input is invalid)
it ( ( num_aircraft < 1 )|[( num_aircratt > 100000 ){|
( num_trucks < 1 )}!( num_trucks > 100000 )|
( hexboard_size < 1 )|} ( hexboard.size > 10000 ) ) {
// failed - invalid input
generic_ask_user( XmDIALOG_ERROR,
“The values you have specified are invalid”,
"Q0K", NULL, YES );
}
else {
double elapsed_time;
it ( !uim_conﬁguro_croato( num_aircraft, num_trucks, hexboard_size,
elapsed_time ) ) {
// failed - database problem
generic_ask_user( XmDIALOG_ERROR,
"Unable to create the scenario in the database",
"0K", NULL, YES );
}
alse {
// succeeded
update_model_msg( TRUE );
log.print( "Scenario created in %7.3f seconds\n", elapsed_time );
sprintf( buffer, "Scenario created in %7.3f seconds", elapsed_time );
generic_ask_user( XmDIALOG_INFORMATION, buffer,
"0K", NULL, YES );
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// popdown the create scenario dialog
if ( dialog = XtNameToWidget( toplaevel, "create_scemario” ) ) {
ItPopdown( dialog );
XSync( XtDisplay( dialog ), 0 );
InUpdateDisplay( get_top.shell( w ) );
}
}
}
}
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void try_new_model_cb( Widget w, XtPointer closure, XtPointer call_data )
{
XmSelectionBoxCallbackStruct #cbs = (ImSelectionBoxCallbackStruct*)call_data;
char *model_name;
double elapsed_time;

it ( !XmStringGetLtoR({ cbs->value, XmSTRING_DEFAULT_CHARSET, &model_name ) ) {
fprintf( stderr, "ERROR[try_new_model_cb] XmStringGetLtoR failed\n" );
exit( 1);

}

// attempt to create a new model
it ( !sim_model_new{ model_name, elapsed_time ) ) {
// tailed
generic_ask_user( XmDIALOG_ERROR,
"Can’t create the model you have specified",
"gK", NULL, YES );
}
else {
// succeeded
update_model_msg( TRUE );
log_print( "Model \"¥%s\" created in %7.3f seconds\n",
model_name, elapsed_time );

ItPopdown( XtParent( w ) );
XSync( XtDisplay( w ), 0 );
ImUpdateDisplay( get_top_shell( w ) );

// Set parts of the the "File" menu sensitive and parts insensitive

Widget a_menu;

if ( a_menu = XtNameToWidget( toplevel, // New Model...
"main_window.menu_bar.popup_file_menu.file_menu.button_2" ) )
XtSetSensitive( a_menu, False );

it ( a_menu = XtNameToWidget( toplevel, // Open Model...
"main_window.menu_bar.popup.tile _menu.file_menu.button_3" ) )
XtSetSensitive( a_menu, False );

if ( a_menu = XtNameToWidget( toplevel, // Close
"main_window.menu_bar.popup_file_menu.file_menu.button_4" ) )
XtSetSensitive( a_menu, True );

if ( a_menu = XtNameToWidget( toplevel, // Save As...
“main_vindow.menu_bar.popup_file_menu.file_menu.button_B" ) )
XtSetSensitive( a_menu, True );

// Set the entire "Configure" menu sensitive
if ( a_menu = XtNameToWidget( toplevel, "main_window.menu_bar.button_1" ) )
XtSetSensitive( a_menu, True );

// Set the entire "Execute" menu sensitive
if ( a_menu * XtNameToWidget( toplevel, "main_windov.menu_bar.button_2" ) )
XtSetSensitive( a_menu, True );

// Set the entire "Post Process" menu sensitive
if ( a_menu = XtNameToWidget( toplevel, "main_window.menu_bar.button_3" ) )
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ItSetSensitive( a_menu, True );
}
ItFree( model_name );

}
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void try.open.model_cb( Widget w, ItPointer closure, XtPointer call_data )

ImSelectionBoxCallbackStruct scbs = (ImSelectionBoxCallbackStructe)call_data;
char *model_name;
double elapsed_time;

it ( !ImStringGetltoR( cbs->value, XmSTRING_DEFAULT_CHARSET, &model_name ) ) {
fprintf( stderr, "ERROR[try_open_model_cb] XmStringGetLtoR failed\n" );
exit( 1 );

}

// attempt to open the specified model
it ( 'sim_model_open( model_name, elapsed_time ) ) {
// failed
generic_ask_user( XmDIALOG_ERROR,
"Can’t open the model you have specified"”,
“0K", NULL, YES );
}
else {
// succeeded
update_model_msg( TRUE );
log_print( "Model \"%s\" opened in %7.3f seconds\n",
model_name, elapsed_time );

XtPopdown( XtParent( w ) );
XSync( XtDisplay( w ), 0 );
ImUpdateDisplay( get_top_shell( w ) );

// Set parts of the the "File" menu sensitive and parts insemsitive

Widget a_menu;

if ( a_menu = XtNameToWidget( toplevel, // New Model...
"main_window.menu_bar.popup_file_menu.file_menu.button_.2" ) )
ItSetSensitive( a_menu, False );

it ( a_menu = XtNameToWidget( toplevel, // Open Model...
“main_window.menu_bar.popup_file_menu.file_menu.button_3" ) )
XtSetSensitive( a_menu, False );

if ( a_menu = XtFameToWidget( toplevel, // Close
"main_window.menu_bar.popup_file_menu.file_menu.button_4" ) )
ItSetSensitive( a_menu, True );

it ( a_menu = XtNameToWidget( toplevel, // Save As...
“main_window.menu_bar.popup._file_menu.file_menu.button. 5" ) )
XtSetSensitive( a_menu, True );

// Set the entire "Contigure" menu sensitive
if ( a_menu = XtNameToWidget( toplevel, "main_window.menu_bar.button_1" ) )
XtSetSensitive( a_menu, True );

// Set the entire "Execute" menu sensitive
it ( a_menu = XtNameToWidget( toplevel, "main_window.menu_bar.button_2" ) )
ItSetSensitive( a_menu, True );

// Set the entire "Post Process" menu sensitive
if ( a_menu = XtNameToWidget( toplevel, "main_window.menu_bar.button_3" ) )
XtSetSensitive( a_menu, True );
}

XtFree( model_name );
}
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void try_run_until_cb( Widget w, XtPointer closure, XtPointer call_data )
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char buffer(100];

InSelectionBoxCallbackStruct scbs = (ImSelectionBoxCallbackStructs)call_data;
int current_sim_time;

char sgoal_time_char;

int goal_time;

// xead the desired goal time

it ( 'XmStringGetLtoR( cbs->value, ImSTRING_DEFAULT_CHARSET,
2goal_time_char ) ) {
tprintf( stderr, "ERROR[try_run_until_cb] XmStringGetLtoR failed\n" );
exit( 1);

}

goal_time = atoi( goal_time_char );

XtFree( goal_time_char );

// check the current simulation time compaired to the goal time
current_sim_time = sim_get_current_sim time( );
if ( goal_time <= current_sim_time ) {

// can’t run the simulation backwards

sprintf( buffer, "Can’t simulate in reverse (at simulatiom tim %d)",

current_sim_time );

generic_ask_user( XmDIALOG_ERROR, buffer , "OK", NULL, YES );
}
else {

// set up to perform the run until

run_until_goal_time = goal_time;

// take down the run until dialog
ItPopdown( XtParent( w ) );

XSync( XtDisplay( w ), 0 );
ImUpdateDisplay( get_top.shell( w ) );

// put up the running dialog

// set the cancel button to "Stop"

ImString stop = XmStringCreateSimple( "Stop" );

XtVaSetValues( running _dialog , ImNcancelLabelString, stop, NULL );

ImStringFree( stop );

// set up the work procedure

XtWorkProcld work.id = XtAppAddWorkProc( app, run_until_work_proc,
(XtPointer)running_dialog );

XtVaSetValues( running_dialog, XmNuserData, work_id, NULL );

// use cancel button to stop run ("True" means to remove the work proc)

XtdddCallback( running_dialog, XmNcancelCallback, done_running_cb,
(XtPointer)True );

ItManageChild( running_dialog );
ItPopup( XtParent( running_dialog ), XtGrabNone );

// start the timer for the run until
global_“iizer = new stopwatch( );
global_timer-vstart( );
}
}
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void try_save_as_cb( Widget w, XtPointer closure, XtPointer call_data )
{
ImSelectionBoxCallbackStruct scbs = (XmSelectionBoxCallbackStruct*)call_data;
char *model_name;
double elapsed_time;

it ( 'XmStringGetLtoR( cbs->value, ImSTRING_DEFAULT_CHARSET, &model_name ) ) {

fprintf( stderr, "ERROR[try_save_as_cb] ImStringGetLtoR failed\n" );
exit( 1 );
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}

// attempt to save the current model under "model_name"
if ( !sim_model_save_as( model_name, elapsed_time ) ) {
// tailed
generic_ask_user( XaDIALOG_ERROR,
"Can’t save the current model as the model you have specified”,
*QK", NULL, YES );
}
else {
// succeeded
log_print( "Current model copied to \"¥%s\" in %7.3f seconds\n",
nodel_name, elapsed_time );

XtPopdown( XtParent{ w ) );
ISync( XtDisplay( w ), 0 );
XnUpdateDisplay( get_top_shell(w ) );

// Set parts of the the "File" menu sensitive and parts insensitive

Widget a_menu;

it ( a_menu = XtHameToWidget( toplevel, // Hew Model...
"main_vindow.menu_bar.popup_file_menu.file_menu.button_2" ) )
ItSetSensitive( a_menu, False );

if ( a_menu = ItNameToWidget( toplevel, // Open Model...
"main_vindow.menu_bar.popup_file_menu.file_menu.button_3" ) )
XtSetSensitive( a_menu, False );

if ( a_menu = XtNameToWidget( toplevel, // Close
"main_windov.menu_bar.popup.file_menu.file_menu.button.4" ) )
XtSetSensitive( a_menu, True );

i2 ( a_menu = XtNameToWidget( toplevel, // Save is...
"main_window.menu_bar.popup.file_menu.file_menu.button_ 5" ) )
ItSetSensitive( a_menu, True );

// Set the entire "Configure" menu sensitive
i2 ( a_menu = XtNameToWidget( toplevel, "main_windov.menu_bar.button_1" ) )
XtSetSensitive( a_menu, True );

// Set the entire "Execute" menu sensitive
if ( a_menu = XtNameToWidget( toplevel, "main_wvindow.mepu_bar.button_2" ) )
XtSetSensitive( a_menu, True );

// Set the entire "Post Process” menu sensitive
it ( a_menu = XtNameToWidget( toplevel, "main_window.menu_bar.button_3" ) )
ItSetSensitive( a_menu, True );
}

XtFree( model_name );

}
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void try_set_time_ratio_cb( Widget w, XtPointer closure, XtPointer call_data )
{
ImSelectionBoxCallbackStruct »cbs = (XmSelectionBoxCallbackStructe)call_data;
char *new_time_ratio_char;
double new_time_ratio;

if ( !XmStringGetLtoR( cbs->value, XmSTRING_DEFAULT_CHARSET,
gnew_time_ratio_char ) ) {
fprintf( stderr, "ERROR[try_set_time_ratio_cb] XmStringGetLtoR failed\n" );
exit( 1 );

}

nev_time_ratio = atof( new_time_ratio_char );

XtFree( nev_time_ratio_char );

if ( new_time_ratjo <= 0.0 ) {
// invalid time ratio
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generic_ask_user( XmDIALOG_ERROR,
"The time ratio you have specified is invalid”,
"0K", NULL, YES );
}
olse {
// set the time ratio
sim_set_time_ratio( new_time_ratio );

log_print( "Time ratio set to %f\n", sim_get_time_ratio( ) );

ItPopdown( ItParent( w ) );
X8ync( XtDisplay( w ), 0 );
InUpdateDisplay( get_top_shell( w ) );
}
}
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void try_set_time_slice_cb( Widget v, XtPointer closure, XtPointer call_data )
{
InSelectionBoxCallbackStruct *cbs = (XImSelectionBoxCallbackStructs)call_data;
char *new_time_slice_char;
int new_time_slice;

if ( !ImStringGetLtoR( cbs->value, XmSTRING_DEFAULT_CHARSET,
&nevw_time_slice_char ) ) {
fprintt( stderr, "ERROR[try_set_time_slice_cb] ImStringGetLtoR failed\n" );
exit( 1 );

}

new_time_slice = atoi( new_time_slice_char );

XtPree( new_time_slice_char );

if ( new_time_slice < 1) {
// invalid time slice
generic_ask_user( XmDIALOG_ERROR,
“The time slice you have specified is invalid”,
"0K", NULL, YES );
}
else {
// set the time slice
sim_set_time_slice( nev_time_slice );

log.print( “Time slice set to Xd\n", sim_get_time_slice( ) );

ItPopdown( XtParent( w ) );

XSync( XtDisplay( w ), 0 );

InUpdateDisplay( get_top_shell( w ) );
}

}
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void update_map_cb( Widget w, XtPointer closure, XtPointer call_data )
{
// check to ensure that there is a current model
if ( !sim_get_current.model_name( ) ) {
// there is no current model
generic_ask_user( ImDIALOG_ERROR,
"The current model has been closed, so the map can’t be updated”,
"0K", WOLL, YES );
}
else {
// call the function to update the map dialog
update_map_dialog( );

}
R i
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///] Xt Nork Procedures
11t
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Boolean run_uatil_work_proc( XtPointer client_data )
{
Arg args[2];
int n;
char buffer([100];
Widget running_dialog = (Widget)clieat_data;
int stop_work_proc = FALSE;

// get the current simulation time
int current_sim_time = sim_get_current_sim_time( );

// set up labdels

sprintf( buffer, "Running to time Xd...at time %d*, run_until_goal_time,
curreat_sim_time );

ImString message » ImStringCreateSimple( buffer );

InString button = XmStringCreateSimple( "Done™ );

as=0;

XtSetirg( args(n], XnliinessageString, message ); n++;

if ( current_sim_time >= run_until_goal_time ) {
// the simulation run is done

// stop the run uatil timer

double elapsed_time = global_timer->stop( );

delete glodal_timer;

log_print( "Running until simulation time %d took %7.3f seconds\n",
sim_get_current_sim_time{ ), elapsed_time );

stop_work_proc = TRUE;
ItSetArg( argsin), XmNcancellLabelString, button ); n++;
ItRemoveAllCallbacks( running_dialog, XmNcancelCallback );
XtAddCallback( running_dialog, ImNcancelCallback, done_running_cb,
(XtPointer)False );
// "ring" the user
XBell( XtDisplay( running._dialog ), 50 );
}
else {
// execute a time slice of simulation time
int step.sim_goal_time = current_sim_time + sim_get_time_slice( );
it ( step_sim_goal_time > run_until_goal_time )
step_sin_goal_time = run_until_goal_time;
it ( !sim_run_until_sim_goal_time( step.sim_goal_time ) ) {
// tailed
generic_ask_user( ImDIALOG_ERROR,
"Simulation failed execution",
“0K", NULL, YES );
}
}
XtSetValues( running_dialog, args, n );
InStringFree( message );
XaStringFree( button );

// return either TRUE (we’re done, remove the work proc)

// or FALSE (continue vorking by calling this function)

return stop.work_proc;
}
pungpnugnnaauaaud
Boolean run_work_proc( XtPointer client_data )
{

// only do anything it it is time to run a time slice
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double curreat_clock_time = get_clock_time( );
12 ( current_clock_time >* next_clock_time_to_run ) {
Widget running_dialog = (Widget)client_data;

// read the time slice and time ratio
int time_slice = sim_get_time_slice( );
double time_ratio = sim_get_time_ratio( );

// run the simulation through & time slice
int current_sim_time ® sim_get_cwrrent_sim_time( );
if ( !sim_run_until_sim_goal_time( current_sim_time + time_slice ) ) {
// failed
generic_ask_user( ImDIALOG_ERROR,
"Simulation failed execution”,
"DK", NULL, YES );
}
double clock_ time_after_run = get_clock_time( );

// calculate run timing statistics

double duration_of_run ® current_clock_time - last_run_clock_time;

double duration_of_run_in_sim = clock_time_after_run - current_clock_time;
double actual_time_ratio = duration_of_run / (double)time_slice;
last_run_clock_time = current_clock_time;

// change dialog label
char buffer[400];
sprint?( buffer, "Running...at time Xd\n"
"Desired time ratio: X7.3f\n"
"Actual time ratio: ¥%7.3f\n"
"Total time duration: %8.4f seconds\n"
"Total time duration simulating: %8.4f seconds”,
sim_get_current_sim_time( ),
time_ratio, actual_time_ratio,
duration_of_run, duration_of_run_in_sim );
InString message = ImStringCreateLtoR( buffer, XImSTRING_DEFAULT_CHARSET );
XtVaSetValues( running_dialog, XnNmessageString, message, NULL );
ImStringFree( message );

// calculate next clock time to rum
next_clock_time_to_run # current_clock_time +
(double)time_slice * time_ratio;
}

// always continue work procedure until stopped by user
return FALSE;
}
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//// Generic Ask User Routines
1717
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static void generic_ask_user_response_cb( Widget w, XtPointer closure,
ItPointer call_data )
{
IminyCallbackStruct *cbs » (ImAnyCallbackStructs)call_data;
int canswer = (int¢)closure;

switch ( cbs->reason ) {
case XImCR_OK:

sansver = YES;

break;
case XmCR_CANCEL:
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sansver = NO;
break;
}
}
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int gemeric_ask_user( unsigned char dialog.type, char squestion,
char sansver_yes, char sanswer_no, int default_snswer )
{
static Widget dialog = NULL;
static int ansver;

it ( 'dialog ) {
Arg args(2]);
XtSetArg( args[0], XmNdialogStyle, XmDIALOG_FULL_APPLICATION_MODAL );
XtSetArg( args(1], ImNnoResize, True );
dialog = XmCreateMessageDialog( toplevel, "dialog", args, 2 ):
ItSetSensitive( ImMessageBoxGetChild( dialog,
XnDIALOG_HELP_BUTTON ), False );
XtAddCallback( dialog, ImNokCallback, generic_ask_user_response.cb,
(XtPointer)&answer );
ItiddCallback( dialog, ImNcancelCallback, generic_ask_user_response_cb,
(XtPointer)gansver );
}
ansver = 0;
InString text = ImStringCreateSimple( question );
ImString yes = ImStringCreateSimple( answer_yes );
InString no = XmStringCreateSimple( answer_no );
LtVaSetValues( dialog,
ImNdialogType, dialog_type,
InNmessageString, text,
ImNokLabelString, yes,
InNcancelLabelString, mo,
InNdefaultButtonType, default_answer==YES?
X=DIALOG_OX_BUTTON : XmDIALOG_CANCEL_BUTTON,
WULL );
ImStringFree( text );
ImStringFree( yes );
InStringFree( no );
// only show the cancel button if "answer_no" is not NULL
it ( answer_no )
ItHanageChild( XmMeesageBoxGetChild( dialog, XaDIALOG_CANCEL_BUTTON ) );
olse
ItUnmanageChild( XmMessageBoxGetChild( dialog, XaDIALOG_CANCEL_BUTTON ) );
// set the dialog title based upon the dialog type
switch ( dialog_type ) {
case ImDIALOG_ERROR:
ItVaSetValues( XtParent( dialog ), XtKtitle, "Error", NULL );
break;
case I=mDIALOG_IKFORMATION:
ItVaSetValues( XtParent( dialog ), XtNtitle, "Information”, NULL );
break;
case ImDIALOG_MESSAGE:
ItVaSetValues( XtParent( dialog ), XtNtitle, "Message”, NULL );
break;
case ImDIALOG_QUESTION:
ItVaSetValues( XtParent( dialog ), XtNtitle, “Question”, NULL );
break;
case ImDIALOG_WARNING:
ItVaSetValues( XtParent( dialog ), XtNtitle, "Warning", NULL );
break;
case ImDIALOG_WORKING:
ItVaSetValues( XtParent( dialog ), XtNtitle, "Working", WULL );
break;
default:
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fprintf( stderr, "ERROR[generic_ask_user] impossible dialog type\n" );
exit( 1);
break;

}

ItManageChild( dialog );

XtPopup( XtParent( dialog ), XtGrabNone );

// while the user hasn’t provided an answer, simulate the main loop
// (note that the mode is IaDIALOG_FULL_APPLICATION_MODAL so the
// should not notice this "takeover" of the program)
vhile ( ansver == 0 )
XtAppProcessEvent( app, XtIMAll );
XtPopdown( XtParent( dialog ) );
ISync( XtDisplay( dialog ), 0 );
ImUpdateDisplay( toplevel );
return ansver;

}
HHHTITIEEENT I DI E I 00000008001 000000000000101801110111

3.1.21 simulate.hh
The source code for the file simulate.hh is listed below.

#ifndef ___SIMULATE_RH
#define ___SIMULATE_HH

/s

p 2222

] s [ 4 s 8 | I £ ] 8388  sss888

t it 88 8 I | 2 ] ]

f 2222 ) S8t s & [ I ) L] 5888
$ 4 s # | 2 238888 L J ]

s 8 | I [ ] [

L2222 ) ] s 8 8858 38NN & 58888

simulate.hh

Air Force Institute of Technology
Timothy J. Halloran
15 Aug 1993
./
#define TRUE 1
#define FALSE 0
void sim_add_players_to_hexboard( );
int sim_configure.clear( doublet elapsed_time );
int sim_configure_create( int num_aircraft, int num_trucks, int hexboard_size,
doublek elapsed_time );
int sim_db_connect( char* db_name );
int sim_db_disconnect( );
char *sim_get_current_model_name( );
int sim_get_current_sim_time( );
int sim_get_hexboard_size( int& hexboard_width, int& hexboard_height );
double sim_get_time_ratio( );
int sim_get_time_slice( );
int sim_model_close( );
int sim_model_list_of_existing( char ##+models, intk size);
int sim_model_new( char* scenario_name, doublet elapsed_time );
int sim_model_open( char* scenario_name, doublek elapsed_time );
int sim_model_save_as( char* scenario_name, doublek elapsed_time );
int sim_report( doublek elapsed_time );
int sim_run_until_sim_goal_time{ int goal_sim_time );
void sim_set_time_ratio( double new_time_ratio );
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void sim_set_time_slice( int new_time_slice );
#endif ___SIMULATE_HH

3.1.22 simulate.cc

The source code for the file simulate.cc is listed below.

I/
121224
3 & * 2 J £ $8488 SBkEss
] % 3 3 . 2 E 2 ] ]
(12224 ] 888 8 f 20 | # [ ] # seses
4 # s L I p 2222 2] ]
s 8 L I 4
23888 s 1222 {22222 BN ] 4 L2222 2]

simalate.cc

This module controls interactions between the Motif user interface
(and hence the user) and the object-oriented DBMS.

Air Force Institute of Technology
Timothy J. Halloran

15 Aug 1993
./
#include<ostore/ostore.hh>
#include<ostore/coll.hh>
#include<ostore/relat .hh>
#$include<Im/Xm.k> // only needed for Xt memory menagement (i.e. XtMalloc)
#include<stdio.h>
#include<stdlib.h>
#include<debug.hh>
#include"hexplay.hh"
ginclude"location.hh"
#include"stopwtch.hh”
#include"dice.hh"
#include"expon.hh"
#include”simulate.hh”
#include"model .hh"
#include"event.hh"
#include"environ.hh"
#include"player.hh"
#$include"hexboard.hh"
#include"aircraft.hh"
#include"truck.hh"

#define TRUE 1
#define FALSE 0

#define STREAM 1
#detine FETCH_SIZE_IN_BYTES 8192

static char eaircraft_home_bases[10] = {
“HOME-BASEO", "HOME-BASE1", "HOME-BASE2", "HOME-BASE3", "BHOME-BASE4",
"HOME-BASES", "HOME-BASES", "HOME-BASE7", "HOME-BASES8", "HOME-BASE9"
}
static char struck_types[10] = {
"TRUCK~-TYPEO", "TRUCK~-TYPE1", "TRUCK-TYPE2", "TRUCK-TYPE3", "TRUCK-TYPE4",
“*TRUCK-TYPES”, "TRUCK-TYPE6", "TRUCK-TYPE7", "TRUCK-TYPES", "TRUCK-TYPE9"
};

static char *truck_payloads[10] = {
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"CARGO-TYPEO", "CARGO-TYPE1", "CARGO-TYPE2", “CARGO-TYPE3", "CARGO-TYPE4Q",
"CARGO-TYPES", "CARGO-TYPE6", “CARGO-TYPE7'", "CARGO-TYPEB", "CARGO-TYPE9"
};

static char *misc_sim_data[10] = {
"00000~SIN~-00000-SIM~00000-SIM-00000-SIM-00000-SIM-",
"11111-SIM-11111~-SIM-11111-SI¥~11111-SIM-11111-SIN-",
"22222-SIM-22222-SIM~22222-SIM-22222-SIM-22222-SIM-",
"33333~-SIM-33333-SIM~-33333-SIM-33333-SIM-33333-3IK-",
"44444-SIM~44444~-SIM~44444-8IN-44444~-SIMN-44444-SIN-",
"65565~SIM-65565-3IM-655656~-8IM-656555-SIM-656656-SIM-",
“*66666~SIM-66666-3IM-66868-SIN-66866-SIM-66666-SIM-",
nITTTT7-SIM=-TTTTT-SIM-TTTTT-SIM-T7777T-SIM-TTTTT-SIN-",
"*88888-SIM-88888-SIM-88888-SIM-88688-SIM-88888-SIM-",
*99999-SIM-99999-SIM-99999-SIN-99999-SIM-99999-SIM-"

Y

// declare functions used in this module
static model sget_current_model( );

// global and module variables
os_database sdb = NULL; // required to be here by ObjectStore
persistent<db> os_workspace *sim_ws = NULL;
persistent<db> os_Set<models> smodel::extent = 0;
static char scurrent_model_name = NULL;
static int connected_to_db = FALSE;
static int time_slice = 1;
static double time_ratio = 1.00;
L111110000240701000000800010002808000000000000820000001117110011811¢11171
static model »get_current_model( )
{
DEBUG_INIT( "SIMULATE" , "get_current_model" );
DEBUG_OUT( "entering", 1 );

DEBUG_OUT( sprint?( BUG, "looking up model \"Xs\"", current_model._name ), 2 );
// uses the global variable "current_model_name" to get a pointer to
// the current model in the database
// (the database must be within a transaction to call this function)
retura ( *model::extent ) [Astrcmp(name,current_model_name)==0%];
}
I1IIITIE000 0000110000000 00708000200100800007088000000000001111111171111
void sim_add_players_to_hexboard( )
{
DEBUG_INIT( "SIMULATE" , "sim_add_players_to_hexboard" );
DEBUG_O0UT( "entering”, 1 );
int pos_x, pos_y;

do_transaction () {
model *current_model = get_current_model( );

// add all the simulation players to the hexmap
for ( environment *m ® current_model->first_member ; m ; m = m~>next ) {
it ( ( !stremp( m->query( "CLASS" ), "AIRCRAFI" ) )|I|
( !stremp( m->query( "CLASS" ), "TRUCK" ) ) ) {
decode_location( m->query( "LOCATION" ), pos_x, pos.y );
add_player_to_hexboard( m->query( "CLASS" ), m->query( "NAME" ),
pos_x, pos_y );
}

b
}
}
L11111100001100700000 0000000 10000000810000800000071000110001100101011187
int sim_configure_clear( doublek elapsed_time )
{
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DEBUG_INIT( "SIMULATE" , "sim_configure_.clear” );
DEBUG_OUT( "entering”, 1 );

stopwatch timer;
timer.start( );

TIX_HANDLE(all_exceptions)

do_transaction () {
model *current.model = get_current_model( );
// clear out the current model
current_model->clear( );

}

TIX_EXCEPTION
return FALSE;

TIX_END_HANDLE

elapsed_time = timer.stop( );

return TRUE;
}
JHIIIIIEIIII 0002800000000 0000000010100701020180110211118121111111
int sim_configure_create( int num_aircraft, int num_trucks, int hexboard_size,
doublek elapsed_time )
{
DEBUG_INIT( "SIMULATE" , "sim_configure_.create" );
DEBUG_OUT( “entering", 1 );
int i;
char new_name[10];
char new_location[10];

stopwatch timer;
timer.start( );

TIX_HANDLE(all_exceptions)
do_transaction () {
model scurrent.model = get_current_model( );
// clear out the current model (just in case the user forgot to)
current_model->clear( );
// create the hexboard
current._model->add_environment_member( new(db, current_model->model_config)
hexboard( "HEXBCGARD" , hexboard_size, hexboard_size ) );

// create the trucks
for (i = 0 ; i < num_trucks ; i++ ) {
sprintf( new_name, "GND-%08d", i );
char *new_type = truck_typeslroll( 0, 9, STREAM )];
char snew_payload = truck_payloads[roll( 0, 9, STREAM )];
char *new_misc_sim_data = misc_sim_data{roll( 0, 9, STREAM )];
encode_location( new_location,
(int)roll( 1, hexboard_size, STREAM ),
(int)roll( 1, hexboard_size, STREAM ) );
// create a single truck and add it to the model’s environment
truck *new_truck = new(db, current_model->model_config)
truck( new_name, new_type, new_payload,
new_location, nev_misc_sim_data );
current_model->add_environment_member{ new_truck );
// schedule an initial "MOVE" event for the truck
current_model->schedule( new_truck, nev_name,
current_model->sim_time + (int)expon( 600.0 , STREAM ), "MOVE" );
}

// create the aircraft

for (i = 0 ; i < num_aircraft ; i++ ) {
sprintf( new_name, "AIR-%054", i );
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char snew_home_base = aircraft_home_bases[roll( 0, 9, STREAM )];
char snew._misc_sim_data = misc_sim_data[roll( 0, 9, STREAM )];
encode_location( new_location,
(int)roll( i1, hexboard_size, STREAM ),
(int)roll( 1, hexboard_size, STREAM ) );
// create a single aircraft and add it to the model’s environment
aircraft *nev_aircraft = new(db, current_model->model_config)
aircraft( new_name, nev_home_base, new_location, new_misc_sim_data );
current_model->add_environment_member( new_aircraft );
// schedule an initial "MOVE" event for the aircraft
current_model->schedule( new_aircraft, new_name,
current_model->sim_time + (int)expon( 60.0 , STREAM ), "MOVE" );
}

}

TIX_EXCEPTION
return FALSE;

TIX_END_HANDLE

elapsed_time = timer.stop( );

returu TRUE;
}
THHITERIERII L 000 00 0000000820 000000080000008810122818810010141811111
int sim_db_connect{ char* db_name )
{
DEBUG_INIT( "SIMULATE" , "sim_db_connect” );
DEBUG_OUT( "entering", 1 );

objectstore::initialize( );
os_collection::initialize( );

TIX_HANDLE(all_exceptions)
// open the database
db = os_database::open( db_name );

// tell ObjectStore not to read the entire segment
db->set_read_whole_segment{ FALSE );

// set the fetch policy of ObjectStore to fetch a number of bytes at a time
db->set_fetch_policy( os_fetch_page, FETCH_SIZE_IN_BYTES );

do_.transaction () {
os_workspace: :set_current( sim_us );
}
TIX_EXCEPTION
return FALSE;
TIX_END_HANDLE

connected_to.db = TRUE;
return TRUE;
}
T1HITTIEEILEI 0200000000070 0700800000100011007800181702811181287110111117
int sim_db_disconnect( )
{
DEBUG_INIT( "SIMULATE" , "sim_db_disconnect" );
DEBUG_OUT( “"entering”, 1 );
if ( !connected_to_db ) return TRUE;

// make sure there is no current model
if ( current_model_name ) {
free( current_model_name );
current_model_name = NULL;

}
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TIX_EANDLE(all_exceptions)
// close the database
db->close( );

TIX_EXCEPTION
return FALSE;

TIX_END_BANDLE

connected_to_db = FALSE;
return TRUE;

}
LIITEITITEIIEI 0020008000 080000000010001000010010001800010018801111111
char *sim_get_current_model_name( )
{

return current_model_name;
}
R g

int sim_get_current_sim_time( )

DEBUG_INIT( "SIMULATE" , "sim_get_current_sim_time" );
DEBUG_OUT( "entering", 1 );
int current_sim_time;

do_transaction () {
model *current_model = get_current_model( );
current_sim_time = current_model->sim_time;

}

return current_sim_time;
}
HNLLEEERIIENEIITT 0000808 0800010000800000000001700071010108012111111¢11
int sim_get_hexboard_size( int& hexboard_width, int& hexboard_height )
{

DEBUG_INIT( "SIMULATE" , "sim_get_hexboard_size" );

DEBUG_OUT( "entering", 1 );

int found_hexboard = FALSE;

TIX_HANDLE(all_exceptions)
do_transaction () {
model scurrent_model = get_current_model( );

// determine the size of the hexmap
for ( environment *m = current.model->first_member ; m ; m = m->next ) {
it ( tstrecop( m->query( "NAME" ), "HEXBOARD" ) ) {
hexboard_width = atoi( m->query( "WIDTH" ) );
hexboard_height = atoi( m->query( "HEIGHT" ) );
found_hexboard = TRUE;
break;
}
}
}
TIX_EXCEPTION
return FALSE;
TIX_END_BANDLE

if ( !found_hexboard ) return FALSE; // never found the hexboard

return TRUE;
}
JHITTTETEEIIIEL 0000000101080 10 00010010000 8010100700080000018100101117
double sim_get_time_ratio( )
{
DEBUG_INIT( "SIMULATE" , "sim_get_time_ratio" );
DEBUG_OUT( "entering”, 1 );
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return time_ratio;

}
THIILIIEIEEETH L1 0 T HE 0TI 1000000 10000000010080100001000141011111
int sim_get_time_slice( )
{
DEBUG_INIT( "SIMULATE" , "sim_get_time_.slice" );
DEBUG_OUT( "entering", 1 );

return time_slice;
}
T1171117000000777007027011128000070000187810020180000801880800100188888¢8081
int sim_model_close( )
{

DEBUG_INIT( "SIMULATE" , "sim_model_close" );

DEBUG_OUT( "entering", 1 );

// closing the current model just involves removing the name from
// "“current_model_name"
if ( current_model_name ) {
free( current_model_name );
current_model_name = NULL;
}
return TRUE;
}
THINIITENIE NI LEEE T I 100 0001008000 0000011110800101180811011
int sim_model_list_of_existing( char #++models, intk size)
{
DEBUG_INIT( "SIMULATE" , "sim_model_list_of_existing" );
DEBUG_OUT( "entering", 1 );
static char #**existing_models = NULL;

TIX_HANDLE(all_exceptions)
do_transaction () {
existing_models = (char##)XtRealloc( (chars)existing_models,
model: :extent->cardinality( ) * sizeof(chars) );
size = 0;
foreach ( model #m, smodel::extent ) {
existing models[size++] = strdup( m->name );
}
}
TIX_EXCEPTION
return FALSE;
TIX_END_HANDLE

*nodels = existing_models;

return TRUE;
}
Ty
int sim_model_new( char* model_name, doublet elapsed_time )
{

DEBUG_IKIT( "SIMULATE" , “sim_model_new" );

DEBUG..OUT( "entering”, 1 );

int already_exists = FALSE;

stopwatch timer;
timer.start( );

TIX_HANDLE(all_exceptions)
do_transaction () {
// ensure that the new model name is not already in use by another model
foreach ( model *m, *model::extent ) {
it ( !strcmp( model_name, m->name ) )
already_exists = TRUE;
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}

}

if ( already_exists ) return FALSE;

do_transaction () {
os_configuration smodel_contig = new(db) os_configuration( );
nev (db, model_config) model( model_name, model_contig );
// save the name so the model may be attached to when needed
current_model _name = strdup( model_name );

}

TIX_EXCEPTION
return FALSE;

TIX_END_HANDLE

elapsed_time = timer.stop( );

r irn TRUE;
}
FHEIIHETIIIIEEE 00T 0200000000000 00 0100100000000 1000000008080181118 1T
int sim_model_open( char* model_name, doublek elapsed_time )
{
DEBUG_INIT( "SIMULATE" , "sim_model_open" );
DEBUG_OUT( "entering”, 1 );

stopwatch timer;
timer.start( );

TIX_HANDLE(all_exceptions)

do_transaction () {
// make sure that the model exists in the database
model scurrent_model = ( smodel::extent ) [{strcmp(name,model_name)==0%];
// save the name s0 the model may be attached to when needed
current_model_name = strdup( model_name );

}

TIX_EXCEPTION
return FALSE;

TIX_END_HANDLE

elapsed_time = timer.stop( );

return TRUE;
}
T11101111000 100072000000 00110200008220122000120800000100200208101011101117
int sim_model_save_as( char* model_name, doublek elapsed_time )
{
DEBUG_INIT( "SIMULATE" , "sim_model_save_as" );
DEBUG_OUT( "entering", 1 );

stopwatch timer;
timer.start( );

TIX_EANDLE(all_exceptions)
do_transaction {) {
// copy the model, but don’t change the current model
os_configuration smodel_config = new(db) os_configuration( );
new (db, model_config) model({ get_current_model( ), model_name, model _contig );
}
TIX_EXCEPTION
return FALSE;
TIX_END_HANDLE

elapsed_time = timer.stop( );

return TRUE;
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FHIETEEEII LRI EE T LI LTI 0000000080000 0000000080104010100100181¢1
int sim_report( doublek elapsed_time )
{

DEBUG_INIT( "SIMULATE" , "sim_report" );

DEBUG_OUT( “"entering”, 1 );

FILE erfile;

it ( ( rtile = fopen( “SIM_REPORT" , “wt" ) ) == NULL ) {
return FALSE;
}

stopwatch timer;
timer.start( );

TIX_BANDLE(all_exceptions)
do_transaction () {
model scurrent_model = get_current_model( );

// report all the logitems
fprintf( rfile, " - \n" );
fprintf( rfile, " AFIT SimBench REPORT (SIM TIME: %d sec)\n",
current_model->sim_time );
fprintf( rtile, * + + + \n" );
fprintf( rfile, "X10s | %10s | 410s | %10s\n",
“AIRCRAFT", “TRUCK", “LOCATION", “SIM TIME" );
tprintf( rtile, " + + - + \n" );
for ( logitem »1 = current_model->first_logitem ; 1 ; 1 = 1->next ) {
1->output( rtile );
}
fprintf( rtile, "
}
TIX_EXCEPTION
return FALSE;
TIX_END_HANDLE

+
4
L

+ + \n" );

elapsed_time = timer.stop( );
fclose( rtile );

return TRUE;
}
LHLLLLEEIELEH LR T EEEE LI EE 0000080 0000800011011101101111
int sim_run_until_sim_goal_time( int goal_sim_time )
{
DEBUG_INIT( "SIMULATE" , "sim_run_until_sim_goal_time" );
DEBUG_OUT( "entering"”, 1 );

TIX_HAWDLE(all_exceptions)
do_transaction () {
model *current_model = get_current_model( );
current_model->run_until_sim_goal_time( goal_sim_time );
}
TIX_EXCEPTION
return FALSE;
TIX_END_HANDLE

return TRUE;
}
LHITITTIEIIETEI LT LR E 2000000000000 00 00000 2880080128100000188000010
void sim_set_time_ratio( double new_time_ratio )
{
DEBUG_INIT( "SIMULATE" , "sim_set_time_ratio" );
DEBUG_OUT( "entering", 1 );
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time_ratio = new_time_ratio;

}
T17711000000020078 8088000880000 0EEEEE0ELELELLELLLEILLILEELEIITLELEEEETE
void sim_set_time_slice( int new_time_slice )
{

DEBUG_INIT( "SIMULATE” , "sim_set_time_slice" );

DEBUG_OUT( "entering", 1 );

time_slice = new_time_slice;

}
LHEIIIPEERETITHE20 00000001000 000000000000000001008011010108010101¢817

3.1.23 truck.hh

The source code for the file truck.hh is listed below.
#ifndef ___TRUCK_HH

$define .__TRUCK_HH

/e

t 4 B8 2588
truck.hh

Air Force Institute of Technology
Timothy J. Halloran

20 Aug 1993

s/

#include"player.hh"

class truck : public player {

char name{10];

char type[12];

char payload{12];

char location[10];
char misc_sim_data[51];

public:

truck( char sname, char stype, char spayload, char slocation,
char smisc_sim_data );
environment *clone( os_database #db, os_configuration *model_config );
void execute( char *message, model* sim_model );
char ¢query( char *data_item };
)
#endif ___TRUCK_HH

3.1.24 truck.cc

The source code for the file truck.cc is listed below.
/+

ssessss

] sisse @ $ s 8
s s L 2 s B s & 3
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s ] [ O s 8 sees

# stnss ¢ s 8 | 2O

] . s 8 s @ s 8 8

] s [ . sess @
truck.cc

Air Force Institute of Technology
Timothy J. Halloran
20 Aug 1993

Revisions:

30 Sep 1993 -TJH- Removed all class inline functions due to compiler
limitations (CC compiler is mot a "full" C++).

./

#include<ostore/ostore.hh>

sinclude<ostore/coll.hh>

#include<ostore/relat.hh>

#include<stdio.h>

#include<stdlid.h>

#include<string.h>

#include<debug.hh>

#include"model.hh"

#include"truck.hh"

sinclude"dice.hh"

#include"expon.hh"

#include"location.hh"

#define STREANM 1
THHITTEIIIE T 100010001 EETET 1010000 004000001002000101100101111
truck: :truck( char *name, char stype, char spayload, char slocation,
char smisc_sim_dats )
{
DEBUG_INIT( "TRUCK" , "truck::truck" );
DEBUG_OUT( "entering", 1 );

stracpy( truck::name, name, 9 );

truck: :name[9] = ’\0’;

stracpy( truck::type, type, 11 );

truck::type[11] = ’\0’;

stracpy( truck::payload, payload, i1 );

truck: :payload[11] = ’\0’;

stracpy( truck::location, location, 9 );
truck::location[9] = '\0’;

stracpy( truck::misc_sim_data, misc_sim_date, 50 );
truck: :misc_sim_data[50] = *\0’;

DEBUG_OUT( sprintf( BUG, "%s Xs ¥s %s", name, type, payload, location ), 2 );
}
THIEIEEEIIIEER LI LI R0 0001080000 00000002711110111100111
environment struck::clone( oa_database »db, os_configuration smodel_config )
{

DEBUG_INIT( "TRUCK" , "truck::clone" );

DEBUG_OUT( "entering”, 1 );

environment *c = new(db, model_config)
truck( name, type, payload, location, misc_sim_data );
return c;

}
F1II01EETELINIEELELI IR E 0000000 1000000000000000101010111111111¢
void truck::execute( char smessage, models sim_model )
{

DEBUG_INIT( “TRUCK" , “truck::execute" );

DEBUG_OUT( “"entering”, 1 );
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DEBUG_OUT( sprintf( BUG, "message is \"Xs\"", message ), 2 );
it ( !strcap( message, "MOVE" ) ) {

// execute the "MOVE" event

int hexboard_width, hexboard_ height;

// determine the size of the hexmap
for ( environment e = sim_model->first_member ; o ;
i? ( !'atremp( e->query( "NAME" ), “HEXBOARD" ) ) {
hexboard_width = atoi( e->query( "WIDTE" ) );
hexboard_height = atoi( e->query( "HEIGHT" ) );
break;
}
}

e = ¢-dnext ) {

// move the truck
random_move( location, hexboard_width, hexboard_height );

// schedule the next move for this truck (exponeatial with mean 600.0)
sim_model->schedule( this, name,
sim_model->sim_time + (int)expon( 600.0 , STREAM ),
"MOVE" );
}
else {
fprintt( stderr, "WARNING[truck-%s] unknown message\n", name );

}
i
char struck::query( char sdata_item )
{

DEBUG.INIT( "TRUCK" , “truck::query” );

DEBUG_OUT( "entering”, 1 );

it ( !stremp( data_item, "CLASS" ) ) {
return "TRUCK";

}

else if ( !strcemp( data_item, "NAME" ) ) {
return name;

}

else if ( !stremp( data_item, "TYPE" ) ) {
return type;

}

else if ( !strcmp( data_item, "PAYLOAD" ) ) {
return payload;

else if ( !strecmp( data_item, "LOCATION" ) ) {
return location;

}

return "ERROR";

}
uuguauuunauuuauuaguan
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